RBI 



ID^i^ 



■c:r<^«8^>^3" 



A WEEKLY JOURNAL OF PRACTICAL INFORMATION, ART, SCIENCE, MECHANICS, CHEMISTRY, AND MANUFACTURES. 



Vol, XXX T.— No. 26. 

[NBW 8>BH1EB.] 



1 



NEW YORK, DECEMBER 23 AND DECEMBER 30, 1876. 



[tS.SO per Annnm' 
[POSTAeB PBKPAIL] 



THE LUIIBZB TSASE IK FEKKBTLVANIA. 

The timber or lumber trade of Pennsylvania is exceed- 
ingly extensive, and is increasing in such proportion that it 
is reckoned — at the present rate of cutting — ihatmost of the 
white pine of the State will be exhausted in four or five 
years. This will give some idea of the enormous demand 
for lumber, particularly the white pine and the hemlock 
logs. The central depSt of the trade in Pennsylvania is 
Williamsport, a handsome city on the Susquehanna. The 
timber is cut in the au- 
tumn and winter from 
the huge forests on 
the slopes bordering 
the river for two to 
three hundred miles 
above Williamsport. 
The logs are slid down 
into the stream, and 
then.being formed into 
mighty rafts, are float- 
ed down to the city by 
the spring freshets 
At Williamsport they 
are caught by a boom, 
which will hold 300,- 
000,000 feet of wood at 
one time. The voyage 
sometimes occupies se- 
veral days,and is some- 
what hazardous, as the 
rafts are frequently 
wrecked — a fact ren- 
dered manifestly evi- 
dent to the visitor by 
the number of stranded 
logs left lying along 
the river shore when 
the floods subside. 

Arrived at Williams- 
port, the timber is 
stored in iiAmqnse 
ponds until required 
for th^ sawmill, or on 
til, once more formed 
into rafts, they are 
floated down the river 
to the mills many miles 
below the town. These 
sawmills form one of 
the chief features of 
Williamsport, where 
they number about 
tbirty, and with an an- 
nual capacity for turn- 
ing out 325,000,000 feet 
of lumber. The ma- 
chmery in these mills 
is most ingenious, and 
quickly converts the 
huge trunks into logs, 
cutting them into 
lengths for building 
or other purposes. The 
enormous piles of lum- 
ber awaiting a market 
seem almost incredible 
to the European visi- 
tors, says the London 
Oraphie, who are ac- 
customed to look upon 
timber as a somewhat 
expensive commodity. 

In the upper part of 
our engraving is shown 
the great dam at Wil- 
liamsport above men- 
tioned. In the middle 
is seen a raft of logs 
floating down stream 
and below is one of the 
lumber ponds, where the logs are stored till required for 
use or for other markets. 

Williamsport is situate on the west branch of the Susque- 
hanna, and is a thriving city, rapidly growing in popula- 
tion and manufactures. Its prosperity is mainly due to the 
lumber trade, for which the river and the West Branch ca- 
nal, which flows through the city, afford great facilities. It is 
surrounded, as our illustrations show, by lofty, well wooded 
hills, the scenery of which is of the greatest beauty. Of 
the extent of the trade which is its chief support, much 
has been written; but its rapid development is still going on, 



the timber sawn in : this country in 1870 being nearly three 
times as much as that in 1860. The demand is on the in- 
crease, and there seems to be no possible check except the 
disforesting of the land adjacent to the lumber markets : an 
event which has long threatened us, and against which we 
have often warned our readers. When this comes to pass, 
prices of lumber will rise, and peihaps demand will fall off; 
and the planting of timber trees, now and for some years to 
come, is the obvious and only remedy for such a disaster. 



of steam as a pump, or, by a simple modification, may be 
changed into a condensing steam engine. We learn that its 
manufacture will be at once begun by Messrs. Rumsey & 
Co., of Seneca Falls, N. Y., under the superintendence of 
the inventor, Mr. E. Q. Shortt. The promptitude with which 
this recent invention is thus to be brought into practical use 
shows commendable enterprise on the part of the above 
firm, while the fact of their undertaking the work is excel- 
I lent proof of the worth of the machine itself. 




LUMBEB OFEEATIOMS 



STJSQUEHAliNA. 



BleactalDK Cotton. 

Some of our readers 
may find it a great con- 
venience to be able to 
bleach a few hanks or 
short pattern warpe,in 
order to gtt samples 
round quickly; there- 
fore, we give the fol- 
lowing safe method: 

Boil well your twist, 
having first put in the 
water 2 ozs.of soda ash 
to the gallon of water; 
wash off in cold wa- 
ter. Mix 1 lb. of fresh 
chloride of lime in 3 
pints of water, crush- 
ing all the lumps, and 
then add 43 pints more 
nater. After allowing 
time for the lime to 
settle, pour off the 
clear chloride liquor, 
and immerse the yam 
for about seven hours, 
in a cool place. Care 
must be taken to keep 
the chloride solution 
and the yam from con- 
tact with iron. Wring 
out and wash in cold 
water, and do not al- 
low the yam to remain 
in the air very long. 
Then immerse in a well 
mixed solution com- 
posed of 26 drachms of 
double oil of vitriol to 
4d pints of water. Al- 
low the yam to remain 
in this acid solution ten 
hours, then wring out 
and wash off in cold 
water. In order to tho- 
roughly remove the 
acid, work it well 
through a good white 
soap bath, and to this 
add a little marine blue 
to give the yam any 
desired tint. Finally 
wash through warm 
water to clear away the 
soap. These propor- 
tions will do the least 
possible injury to the 
strength of the yam. 
The solutions may be 
used stronger if it is 
desired to shorten the 
length of time of the 
processes. If soft mule 
yam has to be bleached 
the solution may be 
used about one third 
weaker; but if doubled 
yam, the strength of 
the solutions must be 
increased, according to 



We have no doubt that steps will be taken to avert this 
threatened damage ; but the necessity cannot be too fre- 
quently brought before public attention. It is not the pre- 
sent that has to be provided for; it is the future, and the de- 
stroying ax may proceed, in the next few years, to work 
greater havoc than ever in oar forests. 
* <*> m 
Tbe Bl7stlc Pnmp. 
The above name has been given to the novel steam pump- 
ing engine which we illustrated on page 371 current vo- 
lume, and which either operates through the condensation 



the perfection required in bleaching. — TexHh Manufacturer 

1^ < ■ > » 

BI«actaInB Wool. 
MM. Dandier and Son thus describe a new process for 
bleaching wool. It consists in plunging the wool or vege 
table matters into a concentrated bath of chloride of calci- 
um; and submitting them to prolonged boiling ; to the bath 
may be added some hydrochloric acid, or compounds of that 
acid with metallic bams, such as aluminum, iron, zinc, cop 
per, or tin, which will then act energetically on vegetable 
matters, while it will produce no alteration on wool. 
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THE END 07 TEE YEAS. 

The present issue is the fifty-second and last number of 
the Scientific Ambkican for 1876. 

Saturday is our usual dating day ; and as there happen to 
be 53 Saturdays this year, we adjust them to the 52 weeks, 
by giving the double date of Saturday, December 23, and 
Saturday, December 30, to our present number, which finish- 
es the year. No paper will there/are' be itsued next week. 

Our next number, the first of the new year, will bear 
date Saturday, January 6, 1877. We hope that subscribers 
who have not already renewed will be prompt to send for- 
ward their subscriptions, and thus prevent loss or break in 
the continuity of their numbers. 

We return our heartfelt thanks to the thousands of 
friends and patrons who have so generously encouraged our 
labors during the past. They are scattered far and wide 
throughout the world ; but we hold them in the closest es- 
teem. To one and all, we send the kindliest greetings for 
the New Year, wishing them the largest measures of pros- 
perity, health, and happiness. 
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SCIENTIFIC A MERICAN SUPPLEMENT. 

NOIV BEADT. 

Illustrated History 

OF THE 

CENTENNIAL EXHIBITION OF 1876. 

The full History and Progress of the Exhibition, Maps of the Grounds, 
Engravings of the Buildings, and accounts of all the most notable Scien- 
tific find Mechanical objects, profusely Illustrated with engravings, are 
given In the Scientific Amencan Supplement for the year 1876. This 
work consists of Two I/arge Tolumes, comprising over 800 quarto 

eages, equal In quantity of reading matter to over seven thousand ordinary 
ook pages. The space devoted to the great INTERNATIONAL EXHIBI- 
TION Is very extensive, and probably forms the most complete and full his- 
tory of the affair that can be obtained. The Illustrations pertaining to the 
Exhibition are more th-n 450 In number. A copious Special Index of all 
matters relating to the Exhibition Is given. Those who desire to possess a 
complete and splendid Illustrated Uecord of the Centennial Exposition, 
should have the Scientific AMKnioAN Supplement for 1876. 

In addition to this splendid History of the Centennial Exhibition, the 
SoiENTiFio Aherioan SUPPLEMENT for 1876, cODtalns a vast amount of other 
matter of great value, for reference and preservation. It presents to the 
reader. In attractive form, iuU accounts of the Advances made during the 
year In all the chief departments of Science and Useful Arts, covering the 
proorresH in Chemistry and Metallurgy, Mechanics and Enslaeerlng, Elec- 
tricity, Light, Heat, Sound, Architecture, Photography, Technolog, Pis- 
ciculture, Agriculture, Botany, Horticulture, Rural and Household Econo- 
my, Materia Medlca. Hygiene, Natural History, Zoology, Microscopy, Me- 
teorology, Terrestrial Physics, Geography, Geology, Mineralogy, Astromony. 
The whole illuatrated by over Two Thousand Six Hundred Engravings, 
The wide scope of this splendid work. Its surprising variety of contents. Its 
wealth of Illustration, render It the most valuable contribution to sclentlflc 
literature extant, while in price It Is probably the most economical. 

The SoiENTiPio American Supplement for 1876. complete. Is supplied, 
stitched In paper, at the low price of $5. Strongly bound, both volumes In 
one book, $6.50. Bound In two separate books, |4 each, or$S for the two. 
Sold at the leading Bookstores and News Ofllces, and by 

MIUNN & CO., Publishers, 

37 Park Row, New York. 

N. B. We supply the Scientific American and Supplement forl877 to 
subscribers, at the combined rate of $7 for the two papers, we paying nos- 
tage. Any person who has already subscribed to the Scientific Ameri- 
can for mTmay obtain either the Supplement for 1876 complete, or for 
1877, as preferred, by remitting to us the difference between 17 and the 
ltn<ount alreadv paid on his subscription fop the Scientific American 
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FUBLIBHEBS' CABD. 

Some twenty thousand of the subscribers to the Scibn- 
TiPic American and Scientific American Suetlbmbnt 
will find, printed on the wrappers which envelope this 
week's papers, the information that their subscriptions ex- 
pire with this number, coupled with a request that the 
same may be renewed for the coming year. Those desiring 
the weekly visits of our papers to continue without inter- 
ruption will therefore serve themselves by remitting as 
soon as possible. At the same time they will, in so doing, 
greatly favor the publishers, as the latter are thus enabled 
to form proper estimates as to the magnitude of the edition 
which it will be necessary to print at the commencement of 
the year. The rates of subscription to either journal or to 
both combined remain as heretofore. 

The success of the Scientiwc American Supplement 
has proved so genuine, and its circulation risen so greatly 
beyond our anticipations, that we shall continue its publi- 
cation and use our best endeavors to increase its value. 

Those who have taken the papers through newsdealers 
are recommended to continue to do so, and those in the habit 
of procJuring their papers weekly from the stands will find 
them' there as of old ; and those who neither subscribe for 
nor buy the Scibntipic American nor its Supplement may 
peruse them both on file in any working men's reading room 
in the country, or in the library of any institution of learning 
in the world. 

A handsome subscription list will be sent as usual on ap- 
plication by those desiring to form clubs. 



< <ti » 



CUT SDBSCBIBEES. 

Persons residing below 50th street, in this city, and in 
any part of Brooklyn, can receive the Scientific American 
or the Scientific American Supplement by carrier or by 
maU, as they may prefer, by sending their names to the office 
of publication. Persons residing above 50th street are sup- 
plied from this office by maU only. The price of the Scien- 
tific American by mail will be the same as heretofore 
$3,20 per annum; or, if delivered flat and unfolded by spe- 
cial carrier, $3.50. The Scientific American Supple- 
ment will be delivered by carrier or by mail, as desired. 
Price $5 a year. 

City subscribers ordering both papers will have them 
served at $7 per annum, payable in advance. Either paper 
may be had at any of the news stores in this city or Brook- 
lyn, and of periodical dealers throughout the country. 



TEE ABTIST VS, THE ABTIS&K, 

An amusing objection was raised the other day by a lite- 
rary paper,against Dr. Richardson's proposed City of Health 
The sanitary promise of Hygeia was not questioned, nor the 
desirability of easier and healthier ways of living; yet 
the utter failure of every attempt to realize such a scheme 
was confidently predicted, on the ground that everything 
about such a residence would be so new and matter of fact, 
so utilitarian and unartistic, that nobody could be persuaded 
to live in it. Certainly no one of culture or refinement 
would be able to endure its brand-new sanitary and labor- 
saving devices, or the absence of all those time-honored 
customs and domestic surroundings which make the aver- 
age old mansion at once so picturesque and so hazardous to 
health. 

No doubt the critic spoke from honest conviction. Much 
dwelling upon objects and opinions conventionally regarded 
as artistic has brought him and others like him to a frame 
of mind in which ugliness, if only ancient enough and 
sanctified by artistic associations, is positively cherished. 
Even squalor and wretchedness — in others — if picturesque, 
is more to be admired than any commonplace trimness 
however wholesome. To minds of such artistic sensibility 
a laborer well fed and comfortably clad has no attractions ; 
the same man picturesquely gaunt and ragged is an object 
to look upon with rapture, to draw, or to paint. So a clus- 
ter of shanties, perched on the rocks of Mackerelville or 
huddled in one of its muddy hollows, and swarming with 
ragged and half -famished children and goats, is infinitely 
more pleasing to the artistic eye than the finest row of gar- 
den-fronted model cottages ever occi^ied by a thrifty and 
comfortable community of New England operatives. It is 
one of the traditions of art to admire such things, and in 
admiring them artists and art critics are simply true to their 
calling and professional training. 

But where there is one who can legitimately look at life 
from that point of view, there are scores who pretend to do 
so because they think it essential to high breeding, culture, 
and all that sort of thing. The artist delights in old things 
either, from their intrinsic beauty or because from their age 
they have acquired artistic associations ; therefore those 
who ape the artist think they too must declare " the old is 
better," and deplore the tendency of the age to depart from 
the ways of the fathers. Who ever saw a sewing machine 
in a Dutch interior by one of the old masters t or a station- 
ary washtub? or any other of the modern utilitarian de- 
vices for the kitchen? How then can such things consist 
with true artistic feeling? Away with them ! 



A pretty illustration of this sentimental reaction against 
modern improvements, and the eagerness with which it is 
caught up by certain would-be aesthetic people, appears in — 
and in the circulation of an extract from — one of Clarence 
Cook's clever papers on furniture in Scribner'a, just now 
going the rounds of the newspapers. We would be the last 
to depreciate the service which Mr, Cook is doing in these 
papers by directing the attention of furniture makers and 
buyers to simpler and at the same time more sensible and 
artistic styles of house furnishing and adornment than for- 
merly prevailed, or to question the sincerity of his affection 
for the antique. Finding his models of excellence chiefly 
in old-time works of art, he has naturally come to look upon 
antiquity as almost in itself a certificate of merit. So when 
he finds in classic art representations of an abandoned ar- 
rangement for hand washing, he straightway falls in love 
with it and advocates its readoption. 

The illustration he gives, from a woodcut by Albert 
Durer — a trough attached to the wall and supplied with wa- 
ter from a metallic or earthen globe suspended above by a 
rod and chain, with an old style roller towel hanging beside 
it — is certainly ugly enough to delight any artist ; but it 
does not strike us as at all a contrivance calculated to sup- 
plant anything now in use except it be the tin wash basin on 
a stool, still to be seen in some back country kitchens, Mr, 
Cook thinks such an exposed cistern ever so much more con- 
venient and pretty than the secluded marble basin in com- 
mon use in our cities : but then M r. Cook pro f esses ' ' such a 
dislike, to the whole of what are called in housekeeping 
'modern improvements.' "' that his preference may be easily 
accounted for, 

" [ am well aware," he goes on to say in justification of 
this fancy, "that there is a sufficient reason for our Ameri- 
can wholesale adoption of mechanical contrivances in the 
miserably inefficient character of our servants. In nine 
cases out of ten we use gas, furnaces, and plumbing, in- 
stead of lamps or candles, open fires, and movable washing 
apparatus, because it saves immensely in the labor and ex- 
pense necessary to carry on a household. But nowa-days, 
when better servants are to be had, and 'service' is getting 
to be more and more a profession, we may reasonably plead 
for a more domestic and less hotel and steamboat way of 
living, knowing that in doing so we are pleading also for 
healthier ways of living, and not merely for picturesque - 
ness," 

True enough: we do need healthier and more domestic 
ways of living ; but it seems to us that we are not so likely 
to get them by increasing the number of our "domestics," 
or by a reaction against labor-saving contrivances, as by the 
increase and perfection of such household conveniences. 
The increasing intelligence of servants, so far from doing 
away with the need of mechanical helps, really adds im 
mensely to their practicability and usefulness. As every 
housekeeper knows, the chief objections to most "modem 
conveniences" have arisen from the ignorance and stupidity 
of servants with a genius for converting labor-saving and 
sanitary inventions into trouble breeders and traps for dis- 
ease. What seems to be really wanted, therefore, is not 
fewer improvements, but more and better ones — devices so 
well contrived that stupid servants cannot easily make them 
go wrong : or better still, so automatic in their action that 
the mediation of humau intelligence or stupidity, in their 
sphere of action, is unnecessary. 

A trusty servant to call one in the morning, one not likely 
to forget or mistake the hour, is undoubtedly a great conve- 
nience. But after all, the best of servants may oversleep, or 
in a thousand ways fail to do one's bidding as surely as a 
clock, which costs less, takes up less room, never intrudes 
upon one's privacy, and never forgets to perform its allotted 
task. So in every department of household service, there is 
much to do which mechanism can do more cheaply and sat- 
isfactorily than muscle, and ultimately mechanism will get 
the work to do. And we have no fear that in course of time 
the artistic mind will become reconciled to the new order of 
things. The most venerable of our domestic surroundings 
was once an innovation, and the most modern of modern im 
provements will acquire with age the associations which ar- 
tists delight in. But whether they hold their own or are 
supplanted by something newer will depend, not on the 
plaudits or protests of sentimentalists, but on the inventive 
skill of those who seek for something better, 

< <«> » 

TBAKS7ITSI0N 07 BLOOD- 
About half a century ago, a great discovery was heralded 
in medical science, namely, the transfusion of blood from 
one individual to another, by which process, it was claimed, 
the sick and weak were at once to be made well and strong, 
and even old people rejuvenated, by the transfer of youth- 
ful blood into their veins and arteries. At that time the 
medical, papers reported the most astounding results and 
prophecies of still more astounding realizations, which 
were, however, soon proved futile; and the excitement 
gradually died away, and before long the whole subject 
was almost forgotten. But it was too important to be neg- 
lected by the medical profession, and it has been revived in 
Europe, notably in France and England. Recently at a 
clinic in one of the Manchester (England) hospitals, the at- 
tending surgeon canle to the bed of a young patient who 
had lost so much blood by the amputation of a limb that he 
became moribund his death being momentarily expected. 
The surgeon told his class that this was one of the rare 
cases in which the life of an individual could be saved by 
transfusion of blood, and at once a noble medical student 
offered himself for the experiment, and allowed over six- 
teen ounces of his blood to be transfused into the veins of 
the dying patient. The result was perfectly satisfactory ; 
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the sufferer revived, in two hours afterwards he recognized 
people, and he was soon on the way to recovery. This in- 
cident, being published in the newspapers, has given occa- 
sion to the renewal of the discussion among semi-scientific 
and fuan medical editors; and, as in the beginning of this 
century, when the subject was first agitated, all kinds of 
absurd ideas are being promulgated.such as that the old can 
be made young again by the influence of the transfused 
blood : the weak can be made strong, the sick healthy : and 
even bad-tempered people can be made lamb-like by trans- 
fusion of sheep's blood, and cowards courageous by the in- 
fusion of the blood of a dozen or so of game roosters. The 
conditions in every case are the draining of as much de- 
fective blood as is to be replaced by the more perfect mate- 
rial. Of course such ideas are merely idle notions, and in 
no case can transfusion of blood do any good, except when 
a temporary relief is needed at a critical moment. 

It should be remembered that old blood is always being 
onsumed, and new blood is continually being manufactured 
in the system, from the chyle into which the food eaten is 
first transformed. In this strange manufacturing process, 
the whole digestive apparatus, with the mesentery and liver, 
spleen and lungs, continually takes part; and if these organs 
act inefficiently, the blood is defective, and transfusion can 
only effect a temporary correction, because, as soon as the 
transfused blood has been consumed by the continual wants 
of the system, it is again replaced by blood identical to thai 
manufactured by the defective organs which produced the 
original defective fluid. 

Blood is a constantly and absolutely necessary fluid in the 
economy of any animal with a circulation ; but this does 
not mean that it has a constantly unchanged nature. On 
the contrary, it is the universal material which is to furnish 
to every organ all the materials needed to replace the con- 
tinual waste, of muscular tissue or fleshy fiber to the 
muscles, nervous matter to the brain and nerves, phosphate 
of lime to the bones, etc. Blood is therefore continually 
in the torrent of its circulation to the most remote parts of 
the body, being deprived of the most important constitu- 
ents which it carries ; and without an equally continual 
supply of these constituents, it is "soon unfit for further use 
in repairing the bodily waste. It is thus seen that the 
cause of poor or diseased blood is not to be looked for in 
the blood per se, but in the organs of which the function is 
blood making; and if these are defective, no transfusion can 
possibly be more than a transient benefit, and the attention 
of the rational physician should be directed to the defec- 
tive organs in question and not to their result. 



THE FBEVEKTION OF FIBES IN THEATEBS. 

The recent burning of a theater in Brooklyn, N. Y., was 
attended with a loss of life under circumstances which ren 
der the disaster one of the most horrible ever known. While 
the last act of the play under representation was in pro- 
gress, a border — as the hanging piece of scenery used to re 
present sky, etc., is technically termed — was blown by a 
chance draft into a gas light. The men stationed in the vi- 
cinity saw the accident and quickly cut the burning portion 
away. They forgot, however, that over the stage below a 
canopy had been extended to represent the roof of a house, 
and therefore,instead of falling on the stage, where its burn- 
ing would probably have done no harm, the ignited frag- 
ment fell on this light wooden and canvas framework, and 
in an instant set it in a blaze. The flames at once extended 
to the adjacent scenery ; and before the audience had fairly 
become aware of the danger, the fire covered the whole 
stage. 

There were at the time about 1,000 persons in the build- 
ing, 400 of whom were in the highest gallery. Those who 
had seats on the lower floors,despite the terriblepanic which 
arose, managed to gain the entrances ; but the unfortunate 
persons above, crazed by fear, blocked the narrow passages, 
filled the stairways, and then the latter gave way under the 
weight. The entire crowd was precipitated down into the 
lobby, and through the burning timbers into the cellar. 
Meanwhile the fire raged furiously, and in a very short time 
the walls fell, leaving the theater in a heap of ruins. Al- 
though the fire department waspromptly on hand, and dozens 
of persons were fighting the conflagration, no one discovered 
the frightful loss of life until the following morning, when 
access to the interior became possible. Then bodies were 
exhumed in literal masses, packed together tier upon tier 
like cord wood. Over three hundred, as we write, have 
been removed, and it is believed that, when all the rubbish 
can be cleared away, but few of the four hundred who filled 
the gallery will be found to have escaped. 

The reasons that made this disaster possible are threefold: 
First, insufficient means of egress from the upper gallery ; 
second, absence, it is alleged, of fire-extinguishing appara- 
tus behind the scenes ; and third, neglect to render the high 
ly inflammable canvas, etc., fireproof. 

It appears that for all ordinary purposes the stairways 
leading from the gallery were ample. But, as must be the 
case with all such means of exit under like circumstances, 
they were quickly blocked by a frantic and struggling 
crowd. It is scarcely possible to suggest any mode of access 
to lofty galleries which is not open to the same objection. 
The apparent remedy is to abolish high galleries altogether, 
and to allow but a single tier above the ground floor. While 
high galleries are in existence, however, it is clear that 
special fire escapes should be provided. 

Regarding the second reason, nothing but the grossest 
negligence can suffice for its explanation. From all ac- 
counts a jet from a fire extinguisher, had one been handy, 
would have put out the incipient blaze. It seems to lu that 
theaters would find a great safeguard in the system of per- 



forated pipe fire extinguishers which we described some years 
ago. They consist simply in a series of pipes which may run 
parallel with the gas tubes, occupying but little space and 
being entirely out of the way. When the water is turned on, 
it escapes everywhere from the perforations made along the 
length of the pipes, and drenches the vicinity thoroughly. 
By this means, aided by some large tanks of water suitably 
disposed in the roof, a stage and all its appurtenances might 
rapidly be flooded. 

Lastly, and with reference to the third reason, managers 
will find that they will consult their best interests if they 
adopt, or at least test, some of the suggestions which 
inventors have advanced for protection against fire. Can- 
vas soaked in a solution of tungstate of soda will not 
bum even if held in a gaslight. We have saturated thin 
gauze with a solution of this salt and failed to make the fab- 
ric blaze. This wash might probably be applied to scenery 
with no more difficulty than the sizing with which every 
artist covers his canvas before painting thereon in distemper 
colors. A strong wash of alum might likewise prevent 
sudden ignition. For permanent hangings, such as are used 
about prosceniums, there is no reason why a canvas with 
which asbestos is interwoven should not be used. Asbestos 
ground fine and mixed with paint gives body to the pigment, 
and, while not wholly fireproofing the material to which it is 
applied, might prevent ignition by a chance spark. It would 
probably be difficult to make canvas covered with a wash of 
silicate of soda (water glass) catch fire quickly. A wash of 
green vitriol and alum, applied hot, and covered with a 
second coat of green vitriol and pipe clay, is said to render 
light wooden framework fireproof; or instead of wooden 
frames, light iron frames might be made, which would take 
up less space, and would be of course uninflammable. Lastly, 
it is suggested that every theater should have a wire gauze 
drop curtain large enough to completely cut off the stage 
and its appurtenances from the auditorium. Such a cur- 
tain promptly lowered might effectually check the pro- 
gress of flames toward the audience. In some theaters in 
this city, scenes are now painted on wire gauze when in- 
tended to be transparent. If plaster were used to fill up the 
perforations, the gauze might be a valuable fireproof sub- 
stance to replace canvas, for flats and other scenes attached 
to frames. 

It is a sad task to suggest means of prevention after such 
terrible damage has been accomplished : all the more so 
because such means might have been applied had ordinary 
forethought been exercised. It remains for the public to 
insist upon such safeguards so strongly that another such 
dreadful calamity will be effectually prevented. There is 
scarcely a theater in this city that is provided with sufficient 
means of egress from its gallery, and not one where just 
such a fire as lately took place might not occur behind the 
scenes. 

Within the last ten years, nine theatres have been de- 
stroyed by fire in New York city alone. This puts the ave- 
rage at about one a year. Meantime, in the other cities of 
the country, twenty-eight theatres and concert halls were 
burned. These facts suggest how great are the risks which 
these structures run, and the need there is of better protec 
tion against fire. 

i* <>» »i 

BEM&BEABLE CLOCKS. 

We gave, on page 371 of this volume, a description of a 
clock, which has the odd feature that it oscillates while the 
pendulum is stationary. The novelty of this clock (the in- 
vention of M. Guilmet) is in the form; the principle is old, 
and clocks may be seen, suspended in shop windows, which 
oscillate like pendulums, while the escape wheel works on 
an anchor on the top of a pendulum rod, which, however, 
in place of being movable, is fixed in the table under the 
clock, making it stationary ; while the escape wheel, by 
the reaction of the pressure on its teeth upon the anchor, 
moves to the right and left, and communicates this move- 
ment to the whole clock. Usually the suspension rods of 
these clocks are of such a length as to make the whole clock 
a seconds pendulum ; and these rods are composed of bars 
of steel and brass, to compensate properly for changes of 
their length by temperature. In this case, these clocks are, 
if well made, excellent time pieices ; and they are often used 
by watchmakers as regulators. 

Another remarkable kind of clock which recently has 
been imported, and put on exposition in New York city, 
consists of a glass disk with-the figures of the hours on it 
and hour and minute hands loosely slipped on a pivot in the 
center. The hands can be taken off, and no works whatever 
are visible, nor can any connection of the hands with any- 
thing be seen, notwithstanding that the hands point al- 
ways to the right hour animlniute; and even when turned 
round or even whirled by hand they will, after some revolu- 
tions and oscillations, come back to the right place. They 
are well called mysterious clocks, and spectators are assured 
that they are not moved by electricity. This is true ; and 
the whole secret is in the counterpoise of the hands, each 
of which has a heavy arrow point at the long end, and at 
the short end a hollow round box. In this box are the 
works of a watch, which are so placed as to leave an annu- 
lar space between them and the circumference of the box ; 
and in this space is a counterpoise which is connected with 
the wo^s so as to revolve once in 12 hours for the hour 
hand, and once in an hour for the minute hand ; the revolu- 
tion of the counterpoise inside the box shifts the center of 
gravity of the hand, so as to give the hand, successively, 
the necessary direction. Thus, when the counterpoise is 
the furthest from the axis, it brings the center of gravity 
opposite the arrow point, and the hand will point upward to 
13 ; when, on the contrary, the counterpoise is between the 



axis and the arrow point, the center of gravity will be there, 
and the arrow will point downward, to 6 . In the intermedi- 
ate sideward position of this revolving counterpoise, the 
center of gravity of the whole will be displaced sideways, 
and the hand point at 8, 9, 10, or 2, 3, 4, according to the 
shifting. 

This clock was patented in this country on September 1, 
1874, by Henry Robert, a clockmaker of Paris, France. Late- 
ly Mr. Robert has considerably improved on the plan, es- 
pecially by using very light and very heavy metals in com- 
bination, so as to have a sufficient contrast in weight for 
obtaining the right effect. The hidden counterpoise, mov- 
ing in the hollow box, is of platinum, so as to take up as 
little room as possible, and the hand withits arrow point is 
of aluminum, the lightest known metal 

TEE CBEHATIO'!} W £aBOK DE FALK. 

It is not exactly clear what the gentlemen who invited a 
number of physicians and scientific men to visit an out-of- 
the way little Pennsylvania town, and there to witness the 
burning of an embalmed corpse, expected to prove by the 
operation. The deceased, an eccentric person named Baron 
de Palm expressed, before dying, a desire to be cremated. 
His equally eccentric executors felt morally bound to accede 
to his wishes; but instead of quietly and decorously burning 
the body, say in any gas retort or puddling furnace, they 
used a special apparatus constructed in the village afore- 
said, after lavishly advertising the show and themselves for 
several weeks in advance. In the presence of a crowd, num- 
bering very few scientists but very many newspaper repor- 
ters and morbid sight-seers, the withered corps was placed 
in an iron basket, shoved into a retort heated to 2,300°, and 
in three hours it was reduced to ashes. Cost, ten dollars. 

We venture to think that most people, even before this 
experiment took place, knew that a human body can be in- 
cinerated at the above high temperature in a brief space of 
time : and that it is no difficult matter to lead away evolved 
gases. Hence we fail to see wherein the much vaunted sci- 
entific interest of these crematory proceedings existed. So 
far as their effect upon the public mind is concerned, the 
sentiment left after the perusal of the published details of 
the burning and of the scenes attending it will savor strongly 
of disgust. 

^ <i> » 

WHO DISCOVEBED THE CIBCTTLATION OF THE BLOODi 

Strictly speaking, it was not one brilliant stroke of genius 
or good fortune, but a long series of investigations by dif- 
ferent hands, which resulted in a true understanding of the 
circulation of the blood. And as with most epoch-making 
achievements in Science, so with this : while no one experi- 
menter or thinker can certainly be credited with the first 
clear perception of the new truth, fame has given, and 
perhaps justly, the laurels to the man who was able to com 
pel its acceptance by an unwilling world. 

For two centuries that credit has been given to Harvey, 
for his masterly demonstration of the mechanism of the 
veins and arteries, and his not less masterly advocacy of the 
new doctrine. It is not as clear, however, that he was ab- 
solutely the first to detect and describe the true office and 
character of the circulatory system. It is certain that the 
nature of the pulmonary circulation was understood and 
taught by Italian and other physicians before Harvey's 
studies began ; and more than a hundred years ago Moreri 
claimed that the honor of discovering and demonstrating, by 
experiment and reasoning, the nature of the greater or sys- 
temic circulation was really due to the Italian physician 
and naturalist Andrea Ccesalpin, commonly called Cesal- 
pinus, who published his " Exercitatio Anatomica de Cordis 
et Sanguinis Motu,"in 1628. 

Lately Professor Ceradini, of Genoa, has renewed the 
claim so successfully that a monument has been erected to 
his countryman's honor in Rome, and a tablet recording the 
discovery is to be fixed to the portals of the University of 
Pisa, where Oesalpinus taught before he removed to the 
neighborhood of the Vatican, as physician to Pope Clement 
VIII. There is no proof, however, that Harvey knew anything 
about the work of his predecessor and rival, whose book 
does not appear to have received much attention even at 
home. And there is no question of the fact that the doc 
trine was first publicly discussed and combated as Harvey's, 
in Europe as well as in England. Within a century of the 
death of Harvey, it must be remembered, the father of mo- 
dern physiology, Haller, revived the whole controversy, and 
gave a verdict in favor of the English physician. Holding 
that the true discoverer of any truth is he who draws it 
from its sources " at his own risk and by his own medita- 
tions, and establishes it by arguments so forcible that they 
convince those who are longing for the truth," Haller de- 
cided that " not to Cesalpinus, on account of a few utter- 
ances of obscure meaning, but to Harvey, the la,borious au- 
thor of numerous experiments and the expounder of all the 
arguments which, in his time, could be advanced, belongs 
the immortal glory of the discovery of the circulation of the 
blood." As Haller was not a countryman of either claim- 
ant, there is no reason to suppose his decision other than 
impartial : and whatever Italian pride may lead to, it is al- 
together likely that the rest of the world will continue in 
the belief, so long* entertained, that Harvey's fame was fair- 
ly won. 

^ < » t > 
BIHDIKG OF KTTKBEBS. 

Persons desiring their year's numbers of the ScieSti- 
Fic Amsricak bound ipay send them to this office for that 
purpose. Price (1.50 each volume, bound separately; or $2 
when both volumes are bound in one book. Prices for 
binding Sttfpt.ement numbers, same as above 
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IKPBOYEI) SOLAS FHOTOQBAFHIC AFFABATUS. 

In OUT recent articles on the supposed planet Vulcan, we 
noted the suggestion, made hj the celebrated physical astro- 
nomer, M. Janssen, that at certain observatories a continu- 
ous photographic record of the sun's face should be kept, 
so that if by any possibility Vulcan should make a transit, 
the fact would be indelibly stamped on the record. For this 
purpose, the revolving photographic apparatus, formerly 
used during the transit of Venus, was proposed. This ma- 
chine works automatically, and goes on taking dry plate 
photographs until it runs down. 

The apparatus is represented in 
use in Fig. 1, and its detailed parts 
are shown in Figs. 2, 3, and 4. It 
is fixed at the extremity of a long 
wooden telescope which serves as 
a dark chamber. The telescope is 
mounted on a heliostat, which is 
moved by clockwork so as to fol- 
low the sun. 

The construction is as follows: 
On a common axis are mounted : 
1st. A copper disk, C, Figs. 2 and 
4, fixed on a wheel engaging with 
the pinion of a clockwork train, 
M. 2d. A large wheel, B, carry- 
ing a plate of silvered copper, P, 
which receives the images. On the 
disk, C, are made twelve openings, 
F, Figs. 2 and 4, equally spaced. 
This disk makes its complete revo - 
lulion in 18 seconds, while the 
wheel carrying the Daguerrean 
plate turns with one fourth the ve- 
locity — that is, once in 72 seconds. 
In any photographic operation 
there are three processes: The 
opening of the light aperture, the 
posing, and the closing of the aper- 
ture. The disk, C, is the obtura- 
tor, which opens and closes the 
aperture, while the plate, P, comes 
in place to receive the image. The 
three operations are accomplished 
in one second and a half. 

The plate wheel, R, is governed by a Maltese cross wheel, 
which allows it to move over a certain part of its revolu- 
tion, and then permits it to stop for a brief period. This 
stoppage occurs just as one of the openings, F, in the disk, 
C, comes in focus of the dark chamber. The other details 
of the instrument are as follows : O is a square for mount- 
ing the clock movement; F is the passage of the luminous 
ray and focus of the telescope; M, Fig. 2, is the connection 
of the clockwork wheels with those carrying the photogra- 
phic plates and obturator; T and D are drums and plates 
for closing the photographic chamber exactly, and L is the 
tube of the telescope. 

* < i> fc 

A SlnEle Track Ballroad. 
The San Francisco Examiner of November 25 says: " Yes- 
terday the steamer Sonoma conveyed to Norfolk, on Sonoma 
Creek, a number of our prominent citizens, who assembled 
to witness the opening of the Prismoidal Railroad. The road 
commences at Norfolk, on Sonoma Creek, and extends three 
and a half miles towards Sonoma. 
The steamer arrived in good season 
at Norfolk, on Sonoma Creek, the 
terminus of the Sonoma Valley 
Prismoidal Railroad, where the 
party landed, and at once proceed- 
ed to inspect the line and the works 
generally. The Prismoidal Rail- 
road is laid upon a prism of wood 
built of beveled boards, forming a 
continuous prism 27 inches wide at 
the base and 15 inches high, with 
the single rail laid on the top. The 
car which travels on the line is 
supported by two wheels, one at 
the front and one at the rear, with 
independent revolving flanges. On 
arrival, the first thing to be done 
was to test the road, and in a few 
minutes platform cars, with a pris- 
moidal railway locomotive between 
them, were at the stations. The 
locomotive is the first of its kind 
constructed in this State, and was 
built under the superintendence of 
Oeorge W. Fogg, of the Pacific 
Iron Works. The party took their 

places on seats which were ranged on each side of the cars, 
the passengers being face to face. The first impression sug- 
gested was that which ordinarily fills the bosom of the no- 
vice who makes his maiden effort to ride the uncertain bi- 
cycle. A ceriain assurance that the whole thing would top- 
ple over at the first movement was the general belief of the 
uninitiated. But the engineer sounded his whistle, the pas- 
sengers gave their tremulous cheers, and the train moved off 
smoothly, and soon the pace was considerably augmented. 
Wonderful to relate, the oscillation was scarcely perceptible, 
and the locomotive and cars rode the single rail as firmly as 
the trains on the broadest of English solidly constructed 
broad gages. The faster the train proceeded, the smaller in 
number and extent became the lateral oscillations, beauti- 
fully and practically exemplifying the great principles of 



the whole prismoidal system, that the greater the speed, the 
less the liability to oscillate, a principle clearly demonstra- 
ted by the gyroscope and velocipede. To those making then 
first trip on the new railroad, the ease and comfort of this 
mode of traveling suggested itself most strikingly. The 
train was run out to the end of the completed line, where 
forty- five men were found continuing the building of the 
prism onward. The construction of the road has cost, for 
the present three miles and a half, including the cost of the 
road bed over the marsh, about $4,500 a mile, one half of 
the cost of the narrow gage railroad, the most economical of 
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the two rail system. The road was commenced on the 16th 
of August last by the building of the road bed. 
^ n > » 
A Neir Sural Sirlndle. 

The "granger" is now the object of a new swindling 
dodge, which deserves the palm for Ingenuity. A substan- 
tial looking person, perhaps with a companion or two, drives 
up to the door and announces himself as a large butter deal- 
er or agent of some large concern. He. inspects the gran- 
ger's dairy and stock of butter critically, and finally enters 
into a contract to buy all the butter the farm can produce at 
some exorbitant figure, say fifty cents a pound. The reason 
he gives is that butter is on the risQ, supply is limited, de- 
mand never so heavy, he is willing to pay to insure a good 
stock, etc., etc. Then he departs, and the granger revels in 
dreams of a£Suence. 

In about a week, along comes a herd of milch cows on 
their way to some other village. They stop to rest near the 
granger's house. He is especially interested in cows just at 
present, is of course anxious to add to his dairy facilities. 




JANSSEN'S SOLAB FHOTOOBAPHIC AFPABATUS. 

and so he talks about purchasing to the drover. The latter 
don't want to sell — these animals are choice stock — can com- 
mand fancy prices — all butter cows, etc Granger bids high 
— higher, and finally, as a great favor, is permitted to buy 
a few animals at an exorbitant figure. Then the herd moves 
on. After a while the granger discovers that he has pur- 
chased some very indifferent beasts. He also learns that 
several of his neighbors have done likewise, under like mo- 
tives. But neither he nor his neighbors ever hear of the 
butter dealer again. 

m * ** m 



water, 89 lbs of causticsoda of 60° to 70° Baum€, and then 
adding 22 lbs. of white resin or colophone, boiled for half 
an hour. This must be done in an enameled metal or wood- 
en vessel. The rest of the process is as usual, the wool be- 
ing insed in water after cleansing. The quantities given 
above are about sufficient for 2 tuns of wool, but this de- 
pends upon the quality of the latter. 

. ^ <»» » 

IHnslcal Sand. 
On page 154 of our current volume, we should have said 
that the microscopic examination of the sand was made by 
Professor Blake, and not Mr. Frink, 
as stated. In a recent communica- 
tion to us, Mr. Frink says: "I do 
not coincide with him (Professor 
Blake) as to the cause of the sound. 
There are two ways in which the 
sound could be produced, which 
suggest themselves to me: 1. From 
the peculiar forms of the cavities 
in these coral sands, each and eve- 
ry cavity is sonorous like a hall, 
and multiplication of these unnum- 
bered millions of voices produces 
the imitation of the rumbling of 
distant thunder. Or, 2, that the 
passage of air through the cavities 
causes the walls to vibrate like the 
reeds in musical instruments." Mr. 
Frink brought with him from the 
banks in Banal, Sandwich Islands, 
two closely pac ed bags of the sand, 
each bag contakning 90 lbs. In Sen 
Francisco, the isand was apparently 
as sonorous as when taken from its 
native banks ; but after a railroad 
transit of two thousand miles, to 
Illinois or Iowa, it seems to have 
wholly lost this property. This is 
very probably due to the dampness 
of the elements. Mr. Frink con- 
tinues: " As to the origin of the 
dand, none of it is sonorous except 
the coral, and that is from a pecu- 
liar species. On the island of Nihau, twenty miles from 
Ranai, there is a similar bank. There is one bank near Ka- 
lou, on the island of Ranai, that is partially sonorous, but 
the sand is mixed with so much other coral that the sound 
is very weak. This bank is more than thirty miles from the 
others, but on the same island." 

Mr. Frink kindly offers to supply any one, wishing to in 
vestigate the subject, with a suitable quantity of the sand. 
On the Pacific coast, as has been stated, if a pint bottle, hall 
filled with the sand, or shaken rapidly up and down, so as 
to drive the contents quickly from one end to the other of 
the vessel, a distinct musical sound could be heard; but af tei 
transportation to the inland States, the sand failed to re 
spond when similarly treated. Having received a portion ol 
this sand, we subjected it to the following treatment: Wher 
shaken in a bottle, as described, we could not detect any 
marked difference between the noise produced by it and that 
of ordinary ocean sand, of the same sized grains, under the 
same conditions. Both kinds of sand were then dried in an 
evaporating dish at a temperature of 100° C. (212° Fah.), and 
allowed to cool in desiccators over 
sulphuric acid. When the expe- 
riment was repeated with the dry 
sand, we had no difficulty in re- 
cognizing the coral sand by the 
peculiar sound produced. A large 
bottle, with a long body and nar- 
row neck, was employed, the open 
mouth being connected, by means 
of a piece of flexible rubber tu- 
bing, with a small funnel, which 
was placed to the ear when the 
bottle was shaken. The same ex- 
periment was tried with a wooden 
vessel in place of the bottle. The 
sound is without doubt produced, 
at least in part, by the reverbera 
tions from the walls of the little 
caverns and the vibrations pro- 
duced in the air itself, as in an or- 
gan pipe. The accumulation of 
all these little echoes and pipings 
would, we think, in the aggre- 
gate, amply suffice to produce the 
subdued roar, the statements of 
which, we are assured, have not 
been exaggerated. 
The grains of the coral sand are somewhat larger than or- 
dinary sea sand, their average dimensions being about one 
millimeter (0*039 inch). They consist principally of carbonate 
of lime, and of course dissolve almost completely in dilute 
acids. The little pebbles and variously colored shells form 
very interesting objects under a low power microscope. 



Fig. 4. 



OleanslnK irool. 

M. C. Hammelrath announces that he has succeeded in 
making the following improvement in the process of wool- 
cleaning, which consists in dissolving in 66 gallons of hot. 



Coal Tah a Pbkbkbvativk op Wood.— We often notice 
that coal tar is named as a preservative of wood, and the 
comment is correct if those who advise would add that, in 
using, it must have the acid in it destroyed by mingling 
fresh quicklime with it. Half a bushel of lime, freshly dis 
solved and mingled with a barrel of tar, has kept posts. Sa- 
turated with it and planted in clay ground, perfect over 20 
years. — f. R. E., in th* Oultitator and Country ffentleman 
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ZHGUBH CHEESE-ITS XAinrFACTUBE. 
Probably the best as well as tlie most famous English 
cheese is Cheddar, the excellence and sweetness of which de- 
pends as much upon the management of the processes of 
manufacture as upon the quality of the material used. It 
is made principally in Somersetshire, and is produced in the 
following manner: The evening's milk is placed in cooling 
vats so thai it will be brought to a temperature of about 60° 
by the following morning, when the morning's milk is add- 
ed, and the temperature raised to about 80°. The large vat 
which contains the milk is gently heated in the water bath; 
and when the milk reaches the last mentioned temperature, 
sufficient rennet is added to cause coagulation in about forty 
minutes. Some whey is added to hasten the development 
of lactic acid, and finally, when the curd has become suffl 
ciently firm, it is cut with curd knives. It then contracts ra- 
pidly, expressing the whey; and in about twenty minutes it 
becomes quite firm, when it is 
broken into small pieces by a 
wire shovel breaker, and the 
temperature raised to 98°. 
The whey is now drawn ofE, 
and the curd left for about 
twenty minutes longer, when 
it becomes a coherent, partial- 
ly solid mass. 

When firm enough, it is re- 
moved, broken into thin flakes, 
and spread out to cool. After 
the lapse of another twenty 
minutes, it is turned over and 
left until it attains a peculiar 
mellow and flaky condition, 
well known to the experienced 
cheese maker. By this time 
the temperature has been re- 
duced to about 70°. The curd 
is now put into a hoop and 
pressed gently for about flf- 
teen minutes to drive out the 
whey, by which a too rapid 
fermentation is prevented. It 
is then taken out, cut into 
small bits by a curd mill, and 
then salted with 1 lb. of salt 
to 56 lbs. of curd. 

The curd is now again 
placed in the hoops and kept 
under process for from 20 to 
24 hours. It is then removed 
and the sharp edges pared off, 
after which it is turned, ban- 
daged, and put in the press 
again for a day or two longer. 
The temperature at which it 
goes to press is a matter of 
great importance, because, if 
too high, fermentation with 
evolution of gas is liable to 
take place and make the 
cheese porous. Cheddar goes 
to press at about 65°. While 
in the curing room, which is 
kept at 70°, the cheese is 
rubbed with melted butter and 
turned over daily. 

Cheese is usually classifled 
into cream, whole milk, skim 
milk, and sour milk cheese. 
To the flrst class belong Slil- 
ton,cream Cheddar, and Coth- 
erstone. Whole milk cheeses 
are Cheddar such as above de- 
scribed, Cheshire, best Glou- 
cester and Wiltshire. Some 
Gloucester and Wiltshire 
cheeses are made of skim 
milk. Sour milk cheese is 
principally Dutch. 

A great cheese fair was re- 
cently held in London, En- 
gland, and of this we give se- 
veral illustrations, for which 
we are indebted tothe London 
lUustrated News A large 
cheese vat is represented, ca- 
pable of holding 500 gallons of 
milk. The men are engaged 
in what is technically termed 
cutting up the curd, an operation effected with a kind of 
rake. The steam required for heating the milk and other 
purposes connected with the manufacture was supplied by 
one of Burford & Co.'s steam generators. Another illustra- 
tion shows the curd mill at work; after which we have what 
is called the flUing-in of the vats : that is to say, of the 
molds from which the cheese takes its particular form. The 
cheese presses, also shown in our engraving, are the same 
that the Aylesbury Dairy Company use in their factory at 
Swindon. 

In the cream and butter section of the Company's stall 
three flfty-gallon creaming tins, of a special pattern and each 
giving a skimming surface of twenty square feet, were ex- 
hibited. Churns, too, were seen at work as represented in 
the engraving, which also shows the system of making up 
the butter in pats. Upwards of 300 lbs. of this butter and 
more than half a tun of cheese were made at the Aylesbury 



Dairy Company's stall, during the few days the show con- 
tinued open, from the milk of the cows exhibited. 

* <*> » 

Needle RIalUnc. 

The Journal of the Society of Arts, London, gives the fol- 
lowing account of the processes which every needle has to 
go through in its process of manufacture : 

Redditch, in Worcestershire, England, and Alx-la-Cha- 
pelle, in Germany, it states, may be regarded as the seats of 
the needle trade of the whole world, comparatively few nee- 
dles being made elsewhere; English needles are, however, 
more in request than those of any other country. As the 
needles undergo a considerable number of processes, from 
the rough steel wire to the highly polished hand instrument, 
which is not yet superseded by its machine competitor, per- 
haps some account of their manufacture may be found not 
uninteresting. 




CHEESE AND BUTTEB MAKING AT THE LONDON DAIBT SHOW. 



The steel wire, which must be of excellent quality, being 
hand-drawn for best needles, is first cut into lengths capa- 
ble of making two needles each. This operation is per- 
formed either in bundles, by means of hand shears, or four 
at a time in self-acting machines, the shears of which are 
worked by an eccentric while the wire is fed up to them. 
The two-length pieces of wire are then formed into bundles 
from three to five inches in diameter, according to the size 
of the wire, and held together loosely by a pair of iron 
rings, in which state they are annealed in a furnace heated 
by a wood flre. When sufficiently soft, the wires, still in 
bundles, are rolled over one another by the aid of what is 
termed the smooth flle, and thus made to straighten each 
other. 

The next operation, that of pointing on grindstones, for- 
merly involved greater loss of life than any other industrial 
occupation. The needles (twenty-flve at a time) were made 



to rotate against the stone between the flngers and thumb of 
the operator ; and the subtle dust from the stone and the 
needles was inhaled with the breath, and found its way into 
the lungs, causing the malady known as grinders' asthma, to 
which all grinders succumbed at an early age. All this is 
now changed, however. The needles are made to rotate be- 
tween two India rubber bands traveling over the concave face 
of the grindstone, of special quality, obtained from Frank- 
fort; and the flne dust is carried off through a channel un- 
der the grinder's seat, by an exhausting fan, which does du- 
ty for all the stones. 

The middle portions of the wires, now pointed at both 
ends, are next brought under a falling die, worked by the 
foot, which stamps the gutter for the eye, roughs out the 
heads, and marks the position of the eyes. The flattened 
portion has become hardened by the blow, and this hardness 
has to be removed in the annealing oven. The holes for 

the eyesare then punched out 
by a pair of small punches in 
a hand screw press; these 
punches require careful work- 
manship, both in making and 
adjusting, and employ special 
oi>eratives, who work with 
magnifying glasses like those 
of watchmakers. A number 
of the pairs of needles, still 
united, are then threaded or 
spotted, as the term is, on a 
pair of flne wires; and the 
burr or fln, made in stamping 
the heads, is then removed by 
a flle After the lengths have 
been divided, by bending the 
wires backwards and forwards 
between the two spits, the 
rudely formed needles, now 
for the flrst time separate, 
have their heads rounded off 
by filing, especial care being 
taken to avoid weakening the 
eyes. 

The needles are next heated 
in small iron trays, and then 
dropped separately into cold 
oil, which makes them very 
hard ; they are then tempered 
by being heated on a hot plate, 
or in a charcoal stove, until a 
dark blue film forms over 
them. These two operations 
cause some amount of warp- 
ing, to counteract which the 
needles are straightened by 
hand hammers on small an- 
vils. To ascertain if they are 
straight, the needles are rolled 
by the finger on a smooth steel 
plate, and such as do not run 
smoothly are again straight- 
ened with the hammer. 

The next operation is scour- 
ing, to remove the black coat- 
ing, and give the needle that 
high polish which is necessa- 
ry to enable it to pass readily 
through the fabric. Formerly, 
from seven to eight days were 
occupied in the case of best 
needles by this one process; 
but now the time is consider- 
ably shortened, owing to im- 
provements in the appliances. 
The needles are weighed out 
into lots of from 400,000 to 
500,000 each,according to size, 
and tied up with emery pow- 
der, oil, and soft soap, in a 
square piece of strong canvas, 
and securely bound with cord, 
thus forming rolls or bundles 
about two feet long and three 
inches in diameter. These 
bundles are rolled backwards 
and forwards in the scouring 
machine under a heavily 
weighted slab worked by 
cranks driven by the engine. 
This process is repeated from 
seven to eight times, according to the quality of the needles, 
the needles being washed in soapsuds after each scouring. 
The final polishing is accomplished in the same manner, but 
with putty powder, and the needles are then dried in ash 
wood sawdust. 

The needles are now highly polished and well tempered, 
but with the eyes not yet perfect. The heads are aU arranged 
in the same diree*ion by gradually bringing them up to the 
edge of a board, and letting the heavier heads fall over, so 
that they may be taken up and turned the other way; this 
is done by means of a couple of metal plates, as touching 
the needles by the hand would cause them to rust. For pick- 
ing out defective needles, which must be done by hand, an 
operative of the gentler sex is chosen, whose hand is cold 
and dry. Before the eyes are drilled, they are softened or 
blned, by being made to pass through a gas flame by means 
of a revolving wheel, which picks them up by an ingenious 



1 1876 SCIENTIFIC AMERICAN, INC. 



404 



^titntiiit %\Mxmn. 



[Dec. 23 AND Dec. 30 1876. 



arrangement. This seems to be the only process where any 
inconvenience is felt by the operatives, who complain of 
headache after remaining for any length of time in the room 
where several of these gas flames are burning. The withdraw- 
al of the fumes from the gas by a hood and exhausting fan, 
like that used for the grindstones, would obviate this incon- 
venience. The eyes of the drilled eyed needles are smoothed 
by a fine countersunk drill of delicate workmanship, several 
drills being driven by one pulley. The eyes are polished by 
being again spitted on wires smeared with emery and oil, 
and hung in a frame made to travel backwards and forwards 
by the engine. As the wires are stretched in a direction ob- 
lique to the line of motion, the needles are shaken about in 
different directions so as to effectually round out the eye. 
Both heads and points are finished on small grindstones of 
very fine texture, a number of needles being rolled together 
between the finger and thumb, then polished in the same 
manner on emery buff rollers. 

After passing through these multifarious operations the 
needles are at length quite finished, although some extra 
qualities now have their eyes gilt by the electrotype process; 
all that remains to be done is to put them up in packets, ge- 
nerally containing a <iuarter of a hundred, ready for sale. 
The better kinds are stuck through strips of cloth pasted 
o the paper; but even with the commoner kinds an improved 
wrapper has lately been devised, which enables one needle 
to be selected without the danger of all the rest falling out 
of the packet. 



How We lilved: 18G1—1865. 

The following, under the above heading, in the Semi- 
Tropical — an excellent magazine, published at Jacksonville, 
Fla. , devoted to the industrial resources of Florida — offers 
some striking exemplifications of the old saw : "Necessity 
is the mother of invention." It shows besides that, in 
point of ingenuity and fertility of resources, our Southern 
countrymen are not a whit behind their Yankee brethren. 
The period referred to is of course during the war, when 
the blockade had cut off supplies, and business in the Con- 
federacy was practically at a standstill : 

As time wore on (says the writer) and scarcity became 
absolute, people were forced to find substitutes in the ar- 
ticles produced here, for the then unobtainable things 
formerly used. But, with'ingenuity and experiment, they 
succeeded so well that most were able to get along com- 
fortably. For coffee, wheat, rye, barley, corn, sweet 
potatoes, roasted and ground, were substituted ; for tea, 
sassafras, sage and the leaves of the yupon were decocted. 
The ashes of corncobs dissolved in water made a flrstrate 
soda or ' 'sea foam" for baking; peanuts were used for coffee 
and pressed for sweet oil. The barks of trees and shrubs, 
the roots of sarsaparilla, ginsing, and other medicinal plants 
indigenous there furnished medicine. Nutgalls and pome- 
granate skins made a good dye or ink ; the china berries a 
polish for leather; agricultural implements, harness and 
household furniture became of primitive make; wood plows, 
rawhide harness, bear grass lines and ropes, corn husk or 
moss collars, wooden pins for nails, cypress knees and 
gourds for buckets and smaller vessels, and hide-seated chairs 
were soon the generally used articles; rude spinning wheels 
and looms were common and were to be seen in every 
house almost, where the family spun, knit, wove, and col- 
ored cotton and wool ; many a new dress was woven from 
the threads raveled from an old silk dress laid aside in 
former years; palmetto was readily appropriated for thatch- 
ing or even constructing houses, and women's ingenuity 
braided it for gentlemen's hats, as also for a lore of a bonnet, 
trimmings and all; with dyes made from the forests and 
field, the ladies were able to fashion their wear usefully and 
with taste. Lightwood was the ordinary light ; tallow 
candles a grade higher, and the berry of the wild myrtle 
furnished way tapers for bridal and religious celebrations. 
Ashes furnished the potash for soap, and the palmetto stalk 
was excellent for scrubbing and washing; the coonta and 
arrowroot served for food, starch, and in sickness. The 
ladies were most ingenious in making their own shoes ; tak- 
ing an old, worn-out pair which had been cast aside in 
former days, they would pick out the threads of sole and 
top, and, using the latter for patterns, make a genteel boot ; 
and when flour got scarce, with meal ground fine they would 
make fruit cake with home-preserved citron, dried grapes, 
and cane sirup. 

Nor were these improvised novel industries confined to the 
wants of the household. A very palatable beer was made 
from corn, from cane and roots ; even liquor was distilled 
from hitherto unusual materials. Oranges, blackberries, 
plums, peaches, persimmons, sugar cane, were easily pro- 
cured, and rude, simple stills constructed, sometimes on the 
smallest scale : the writer remembers on one occasion, trav 
elling in Leon county, seeing a smoke on a small branch 
near the road ; going to it, he found an old, one-eyed fellow, 
with his apparatus, consisting of a five-gallon pot with a 
wooden cap, which contained the mash of wild plums; three 
old musket barrels joined together conducted the vapor 
through a wooden trough filled with water, thus condensing 
it; from the end of the gun barrel slowly trickled the un- 
rectified poison into a rude bucket — poison quite as destruc- 
tive as the powder and ball which it originally carried. 
This crude liquor sold readily at one hundred dollars a 
quart ; the daily product was some two quarts; the skim- 
mings of boiling sirup were distilled into rum ; the produc- 
tion of liquor, however, was very limited, the stuff mostly 
appropriated to the hospitals. Drinking intoxicating liquors 
almost entirely ceased, and the usual results of quarrels and 
disturbances were unknown. 



The absence of the doctors in the army left the country 
without medical advice, and the scarcity of medicine afford- 
ed no opportunity for people to be dosed or to drug them- 
selves, except with simples and herbs ; and though it may 
have been exceptional and providential, there was no con- 
tagion or epidemic and very little sickness of any kind, and 
the mortality was less than ever before or since ; plain food, 
temperance in eating and drinking, exercise and industry, 
no doubt assisted in causing general health. 

Most of the newspapers were suspended: no news of the 
day, domestic or foreign, except occasionally when a return 
soldier or blockader brought papers. At first the want of 
salt was seriously felt, but soon salt works were established 
on the coast ; mill boilers and sugar kettles being used to 
boil the sea water, and a supply afforded. 

In looking back to those days, one is surprised at the 
latent resources developed by the people of the South. Up 
to that period there was scarcely an article, even the most 
common and simple, that was not brought from abroad : the 
christening robe, the shroud, and the col£n were of foreign 
make ; agricultural and mechanical implements, from the 
ax helve to the cotton gin, came from the North; even the 
peculiar staples, grown only there, first went abroad, and 
were then repurchased and returned for consumption. 
In all Florida there were no manufactures, except the most 
simple and rude, on plantations. The largest towns seldom 
had even a blacksmith shop; tailors, shoemakers, harness 
makers, and wagon makers were unknown. 

Jacksonville, before the war, with twenty first-class saw 
mills and an abundance of good clay, imported laths, planed 
lumber, and bricks for building purposes. ^Var closing our 
ports and stopping our intercourse with the North and for- 
eign countries, the Southerners, with true American spirit, 
went to work to put to use the hitherto dormant materials 
always present in the country ; and if the war had been 
further protracted, they would have cultivated and manu- 
factured, no doubt, all articles needful for the most ad- 
vanced nation. Nor was the lesson or experience of the 
war times lost, for since 1861 manufactures have increased 
rapidly; agriculture has become diversified, and the South 
self-sustaining in provisions, and she will soon be indepen- 
dent in all manufactured articles. 



M. FLANTE'S TH£OBT 07 THE FOBMATION OF HAIL. 

M. Plants considers that atmospheric electricity, in the 
state of a discharge or dynamic flux, produces a powerful 
calorific action capable of vaporizing water in clouds rapid- 
ly, and of projecting the vapor so formed into the cold re- 
gions of the atmosphere. In order to show the effect of the 
electricity in this phenomenon, it will suffice, he says, to 
mention the mechanical action which takes place on the pas- 
sage of the electrical discharge through aqueous masses, 
and the projection into the air of liquid globules suscepti- 
ble of becoming transformed into hailstones. With a source 
of intense voltaic electricity, the immersion of the positive 
wire into a conducting liquid, such as salted water, deter- 
mines the aggregations of the aqueous molecules around the 
electrode, in the form of a 1 uminous spheroid. This is due 
to the double simultaneous effect of scattering and aspira- 
tion which appears to be peculiar to the electric discharge. 
The appearance of the spheroid is clearly shown in Fig. 1. 

Fig. 1. 




If a more intense current be employed, coming from a bat- 
tery of 400 secondary couples, instead of a single globule at 
the positive pole, a cluster of innumerable globules is ob- 
tained, which succeed each other with great rapidity, and 
which are projected for more than three feet from the ves- 
sel containing the water. The spark produced at the same 
time at the surface of the liquid appears as a corona or au- 
reola of many points, from which the aqueous globules es- 
cape. This phenomenon is represented in Fig. 2. 

Fig. 2. 




To produce this effect the electrode need not be of metal. 
A piece of filtering paper, moistened with salt water, in com- 
munication with the positive pole causes a like result, and 
constitutes a humid mass analogous, in certain measure, to 



that o f a cloud whence an electric discharge escapes. I f in 
place of meeting a deep layer of liquid, the current simply 
comes in contact with a damp surface, such as the sides or 
bottom of the vessel, the calorific effects predominate, the 
aureola is more brilliant, and the water is rapidly transformed 
into steam. This experiment is represented in Fig. 3. 
Fig. 3. 




It thus appears that the action of the current differs dc 
cording to the resistance opposed to it, and thus here is found 
a new example of the reciprocal substitution of heat and me- 
chanical work resulting from the electric shock. When the 
work represented by the violent projection of the liquid 
was visible, neither heat nor steam was developed; but when 
this does not take place, the powerful calorific effects at 
once are noticeable. 

From these experiments M. Planti' concludes : 

1. That electric discharges produced in clouds may, ac 
cording to the more or less gi'eat density of the moist con- 
ductors, determine their reduction into vapor or their in- 
stantaneous aggregation into globules of volume much larger 
than the cloud globules themselves ; and that the liquid 
bombs thus formed may be projected to great hights, where 
a very low temperature prevails. 

2. That the formation of hailstones, in cases where they 
do not present a series of opaque and transparent layers, but 
a radiating structure, is also explained by this mechanical 
action. 

3. That the ovoidal or pyramidal form of the stones, as 
well as their protuberances, asperities, etc., are duo to their 
electrical origin. 

4. That the light sometimes emitted by hailstones is also 
due to electricity, the discharge producing them rendering 
them at the same time phosphorescent. 
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steel. 

To the Editor of the Scientific American : 

For years I have noted very many valuable hints and sug- 
gestions in yourpaper as to how to work the above problem- 
atical substance. Appreciating these, and having profited 
by them, I wish to tell my own experience in the hope that 
it may help some poor unlucky mechanic over a rough 
place. Twelve or fifteen years ago, when I wanted cast 
steel for any purpose, I went to the hardware merchant and 
purchased a piece that would serve my purpose best, with 
the very least forging, that is, I got the nea rest size, to the 
one I wanted, which I could find. If too small I could 
" stove" it a little ; if too large, it was drawn. But after a 
while I found that some steel would make springs for gun 
locks, knife blades, surgical instruments, etc., with but a few 
failures, probably one in one hundred ; while with other 
pieces, I could not make one spring in a dozen stand. The 
first fact I was able to discover was that every piece of steel 
that gave me trouble was clean and new. For a year or two 
after, I avoided this clean pigeon-blue colored article ; and f 
bought anything that was rusty, regardless of size. This 
naturally led me to suppose that my trouble was all located 
in an article lately put upon the market. But as time cor- 
rodes all things, all the pieces of steel kept by the dealers 
became more or less rusty, and I was no longer able to pick 
out the rusty steel that used to be good, or discard the clean 
and bright blue as bad : andso my rule, that had served me 
well, died a natural death. At last it occurred to me to ex- 
amine the qualities of steel under a glass. This I did, and 
found the one that gave me trouble was coarse in grain, 
showing large crystals, with spaces between (like those in 
burnt steel) ; while that which gave no trouble was fine in 
grain and seemingly perfectly homogeneous throughout. 

When I go to buy steel now, I carry my little glass in my 
vest pocket. I don't know the power of it, but I do know 
that it saves me a power of work and vexation. 

Minneapolis, Minn. G. W. Tinsley. 

m t*t m 

Ventilation. 

To the Editor of the Scientific American : 

The want of ventilation in a superheated room is quickly 

noticed by those accustomed to the old-fashioned fireplace, 

and the accumulation of dust in such rooms is annoying. 

Having recently begun to use a stove, I made a sheet iron 

door, two feet wide and of the hight of the arch, which can 

be opened so that the draft up the chimney can readily clear 

the room of dust, smoke, or vitiated air. An ordinary stove 

flue might be built so as to have a similar opening at the 

floor ; it would serve as a ventilator, and as a means of 

withdrawing dust, etc. G. W. W. 
< < I > » 

Mb. EMrii BRUGsn, Chief Centennial Commissioner from 

Egypt, and Secretary of the Board of Awards on hydraulic 

apparatus, has recently purchased one of the Valley Machine 

Co. 's bucket plunger steam pumps for his own use, in Egypt 
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IMPBOVED SEMOLINA SEFABATOB. 
This machine is of somewhat peculiar construction, and 
its action will be readily understood by reference to the an- 
nexed engraving, extracted from the English Miller. The 
apparatus is represented without the sizing sleeves. The 
semolina enters the hopper, and falls upon the first inclined 
shelf. In its passage down, the semolina is acted on by a 
current of air, as indicated by the upper arrow; the 
light flocculent particles are cairied up to the exhaust 
fan (see the large arrow), the intensity of the current 
being regulated by the adjustable slide. There are 
nine air inlets : the heaviest semolina will thus fall 
through no less than nine currents. The lighter and 
inferior semolina passes down to the next shelf, and is 
again subjected to a current of air, until the whole of 
the semolina passes down to the next shelf, and is again 
subjected to a current of air, until the whole of the se- 
molina is separated and deposited in the respective 
spouts, according to its specific gravity; the dust and 
branny particles are drawn upwards by the fan, in the 
direction indicated by the points of the arrows. There 
are thus six separations made — two sorts of the heaviest 
and two of the lighter semolina, one of branny parti- 
cles, and one of light dust. The apparatus shown in 
the engraving is 8 feet 3 inches in hight, by 3 feet 3 
inches wide, by 2 feet. The machine offers an interest- 
ing illustration of the adaptation of air to the automa- 
tic separation of such a delicate substance as semolina, 
so that every atom could be held in suspension, ba- 
lanced, and finally deposited into the various divisions 
of the apparatus exactly in accordance with the res- 
pective specific gravities of the particles of semolina, 
etc., operated upon. 



simply of a framework of pivoted strips, arranged in the 
nature of lazy tongs, and pivoted to one or more supporting 
stakes. It swings on a pivot point, D, and is fastened at an- 
other point by a detachable pin, D'. This allows the fold- 
ing up of the framework on the stake into smaller space, 
for more convenient shipment, and the ready opening and 
adjustment when desired for use. 



Wliy Silks Break at tlic FoldM. 

Formerly the silk manufacturers used ungummed 
silk both for warp and weft. The ungumming softens 
the silk, and removes from it a resinous matter, but 
there is a great loss of weight : in French silks 25 per 
cent, but in Chinese silks sometimes 40 per cent. 
The manufacturers have, for some time past, ungummed 
merely the silk for the warp, leaving that for the weft 
raw, as the threads of the warp are not seen. In this 
manner a great loss of weight is avoided; but the 
goods, as soon as wetted, become uneven. This hap- 
pens especially where such tissues are dyed, when the 
weft is attacked by the color and the mordant, and be- 
comes rough and broken. Like all other fibers, that of 
silk consists of a number of small particles linked 
together. These become prominent on ungumming ; 
so that when a silk fabric, consisting entirely of un- 
gummed silk, is moistened, no alteration appears. But 
in common silk goods this only happens with the warp. 
The moistening, finishing, etc., of these goods occasions 
a difference between the threads of the warp and of 
the weft. This explains the distortion of such goods, 
and their tendency to break in the folds. — Monitetir de 
la Tcinture. 

A TASTEFUL FLOWEE TBELLIS. 
The annexed engraving represents a tasteful form of trel- 





Bastie Glass. 

Mrs. Nassau Senior writes to the London Times on the cu- 
rious behaviour of tempered glass. She furnished twelve 
gas burners with tempered glass globes purchased in Lon- 
don, and having the veritable label of M. de la Bastie affixed 
to each. On the night of October 6, after the gas had been 
extinguished for exactly an hour, one of the globes burst 
with a report and fell in pieces on the floor, leaving 
the bottom ring still on the burner. These pieces, which 
were, of course, perfectly cold, were some two or three 
inches long, and an inch or so wide. They continued 
for an hour or more splitting up and sub-dividing them- 
selves into smaller and still smaller fragments, each 
split being accompanied by a slight report, until at 
length there was not a fragment larger than a hazel 
nut, and the greater part of the glass was in pieces of 
about the size of a pea, and of a crystalline form. In 
the morning It was found that the rim had fallen from 
the burner to the floor in atoms. 



lis which may be used in gardens, or which, with ivy trailed 
over it, would form a pretty ornament indoors. It consists 



HOERDE'S SEMOLINA SEPARATOR. 

The frame may be spread to varying width and hight on 
the supporting stake by providing a number of holes, into 
which the fastening pin may be placed. 

This device was patented through the Scientific American 
Patent Agency, October 24, 1876, by Mr. Charles H. Weat- 
cott, of Seneca Falls, N. Y. 

^ < ■ > » 
Uudergronnd Photography. ' 

At the Bradford Colliery, England, recently, accurate pic- 
tures of some underground workings in the mine were ob- 
tained by the oxyhydrogen light in combination with mag- 
nesium ribbon in combustion. The process occupied for 
each picture from twenty-five minutes to half an hour 
while the sensitive plate was under the action of light. 
The possibility of introducing a powerful and steady light 
completely under control, which may be fed from the sur- 
faiCe by means of flexible tubing, and which admits of an 
illumination rivaling that of day to be sent into dangerous 
places from a convenient and safe distance, appears to open 
a pathway to very important practical applications. In any 
aspect, the demonstration that perfect lens pictures can be 
obtained, altogether independent of the sun, deserves atten- 
tion. 



Belladonna as a Cerebral Stimulant. 

Dr. Theodore 11. Jewett, in a paper before the Maine Med- 
ical Association, maintains that belladonna is not a simple 
narcotic only, as has been generally supposed, but a brain 
stimulant and tonic of the first order. It is the special and 
appropriate remedy for congestion and inflammation of the 
brain, or for the debility of which they are the results. It 
is also the remedy for many affections, congestions, inflam- 
mations, and perverted action of many organs whose integ 
rity is dependent upon a normal condition of the brain. 



Novel Mode of Streugthening Cast Iron. 

The President, Mr. R. M. Bancroft, and members of the 
Civil and Mechanical Engineers' Society, when visiting Kir- 
kaldy's testing and experimental works the other day, were 
shown a cast iron bar which had been sent to him to test, as 
a sample that had been treated with mysterious chemical 
mixtures, which were said to increase its tensile strength 
over fifty per cent. But as Mr. Kirkaldy's rule is always to 
break the specimen, or else his machine, he found it con 
tained, upon being fractured, a center core of wrought iron 
about two inches in diameter, and six small ones of the 
same metal spaced around it. He thus exposed the secret. 
Mining and Scientific Press. 



Carbolic Acid Inlialatlons. 

In a recent monograph of Dr. Lee, of the Hospital 
for Sick Children, London, the author states he has 
found marked benefit from the daily use of carbolic 
acid inhalations in whooping cough. The carbolic 
vapor ought to be diffused through the atmosphere of 
the room, in a certain proportion, and the patient 
must be confined to this atmosphere for several hours 
daily. Dr. Lee has had a vaporizing apparatus con- 
structed on purpose, and he has exposed his patients 
(out-patients for the most part) to the vapor, in a little 
room adjoining his consulting room, for an hour or so 
once or twice a week. " Even under this limited use, 
there was undoubtedly an amelioration of the severe 
spasmodic cough." 

m %** ^ 

SIMPLE LABOBATOBT APPABATUS. 

The following short description of an extremely ef- 
fective, cheap, and cleanly substitute for crucible jack- 
ets, etc., says Mr. E. T. 'R&T^vaa.Tiini'he Chemical Neira, 
may be useful, especially to those who have occasion 
to shift their quarters often. 

The ordinary crucible jacket is made of sheet iron, 
and the small concentration of heat which it affords 
may be regarded as nearly nil, since radiation takes 
place very freely. Another drawback is that it soon 
becomes rusty or coated with scale. It is not only dirty 
to handle, therefore, but alio presents the inconvenience 
of dropping some of its scale into the crucible if not 
carefully manipulated. Now an ordinary earthenware 
flower pot answers the purpose in every respect. It 
is of the proper shape, and being made of a non-con- 
ducting material it in a great measure prevents loss 
of heat from the burner. It is extremely cleanly to 
use, and it can be procured at the small cost of one 
cent or so. The bottom of the flower pot has a circu- 
lar hole. This serves for the introduction of the Bun- 
sen burner. As the supply of air would be insuffi- 
cient otherwise, it will be necessary to enlarge the open- 
ing witl* ^ knife. The flower pot may be supported in the 
ring of ^ retort stand in the usual way. The chimney is a 
second flower pot inverted. To support it, the handiest way 
will be to make three S hooks of stout wire, and, having 
passed the narrow end of the pot upward through the ring, 
fix the rim within the hooks caught on the ring, asinFip;. 1. 
1 1 will b e found convenient t o devote a small retort stand 
permanently to the purpose. The whole arrangement is 
shown in Fig. 2, and is very handy, as the upper part can be 
raised to any desired hight, regulating the heat and draft, 
and can be shifted from side to side. 




B^.Z 



The apparatus acts admirably as a small gas furnace for 
crucible operations, such as the fusion of silicates with car- 
bonates of soda — as in the analyses of rocks. 

The support for the crucible may be either a triangle of 
wire covered with pipe shank, the end of the wire being 
bent upwards and formed into hooks so as to hang on the 
edge of the flower pot, Fig. 3, or three pipe-covered wires 
suspended in the position of the ribs of a crucible jacket. 
The former is necessary for small crucibles. 

The flower pot also makes an excellent lamp screen, for 
steadying and concentrating the flame under evaporating ba- 
sins, etc. ; of course a sufficient interval must be kept be- 
tween the pot and the basin, or the light will go out. 
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NEW COMBINATION HAND AND POWEB FEED STTBFACE 
PLANING UACHINE. 

The accompanying engravings represent some new and 
attractive features in a machine intended for surfacing and 
smoothing,and for many of the operations usually performed 
upon a hand planing machine. It is one of a new series of 
machines recently brought out by the extensive wood tool 
builders J. A. Fay & Co., Cincinnati, Ohio, whose fine ex- 
hibit at the Centennial Exposition we recently illustrated. It 
combines facilities of adjustment for the processes of pla- 
ning over the cylinder (Fig. 1) as in the 
ordinary hand planing machine, and for 
surfacing under the cylinder (Fig. 2) as 
in the power feed surfacing machine. 
Provision is also made for the easy re- 
moval of such parts as it may be neces- 
sary to displace to enable the operator to 
perform any especial work. 

The frame of the machine is heavy,be- 
ing made of continuous cast iron plate 
sides and ends. The tables forming the 
bed have horizontal and vertical adjust- 
ments, allowing them to be separated to 
let the cutter head pass between them as 
they are being raised or lowered. By 
means of the horizontal adjustment, the 
opening for the cutters is regulated, and 
by the vertical adjustment the thickness 
of cut is gaged, these adjustments gov- 
erning the hand planing operations. 

For surfacing, the tables are lowered 
until they are on a plane with the central 
portion of the bed. A continuous solid 
bed is thus formed, adjustable, for the 
different thicknesses of surfacing, by be- 
ing raised and lowered by two screws, 
operated by a hanct wheel and bevel gear- 
ing. The cylinder is stationary, being 
fixed in boxes cast solid to the sides, has 
steel journals, and is lipped with steel. 
It has three knives set on an angle to pro- 
duce a drawing cut, reducing the tenden- 
cy to split out in cross-grained lumber. 

The feeding rolls are also set in bear- 
ings in the sides, the pressure being pro- 
duced by volute steel springs and gradu- 
ated by screws to such pressure as desired. The pressure 
bar, with the bonnet, is arranged to swing from the cutting 
edge of the cylinder and can be removed from the machine 
by detaching one bolt. When the bonnet is removed, the 
machine is ready to have the tables elevated, and thus a 
hand planing machine is obtained, suitable for the purpose 
of truing up, squaring, jointing, beveling, chamfering, and 
many other operations common to furniture, car, sash, and 
door manufactories, etc. 

The surfacing or thicknessing is accomplished by the 
driven feeding rollers, operated by gearing, with such dif- 
ference in the speed of the feed as the character of the work 
may demand. The feed is started or stopped by a belt 
tightener moved by a lever, and is under perfect and ready 
control of the operator. As will be seen by the engravings, 
the hand wheels and levers are con- 
venient to the operator, and can be 
easily and quickly adjusted. 

The capacity of the machine is for 
24 inch surfacing, and up to 6 inches 
in thickEess, and hand planing to 24 
inches in width in addition to the 
other hand operations mentioned 
above. The apparatus as a whole is 
well adapted for rapid and accurate 
work, producing a smooth surface 
on all kinds of hard and soft wood. 
An application for patent is now 
pending. For further particulars, 
address J. A. Fay & Co., Cincinnati, 
Ohio. 
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pered ninety feet jib — the great awnings of the Crystal Pa- 
lace, are simply pocket handkerchiefs when contrasted with 
this doubly stitched, powerfully roped sheet of canvas." This 
sail has been produced to aid, by a new method, the raising 
of sunken vessels. 

^ <t> » 

Electrical Rubber. 
A curious phenomenon has been described to the Belgian 
Academy by M. Spring. A sheet of thin vulcanized rubber, 
stretched to about six times its normal size, is rubbed with 




J. A. FAY & CO.'S HAND AND POWER PLANER -Fig. 1 

a cloth until it will attract light bodies. If, now, it be al 
lowed to contract, the electrical attraction will diminish as 
the sheet becomes smaller, until it entirely disappears when 
the rubber has resumed its ordinary size. That the electric 
state is dependent to a certain extent on the molecular ar- 
rangement of the rubber (or sulphur) would appear to be 
evident ; but the phenomenon deserves the attention of 
physicists. 

* n > » 

Crystalloid on Colloid. 
Dr. Guthrie lately described some experiments he had 
made to determine the effect of a crystalloid on a colloid, 
when in the presence of water. Two or three lumps of rock 
salt having been added to a jelly of size, and the whole her- 
metically sealed in a glass tube, the colloid parted with its 



Nature of Electricity. 

A new hypothesis as to the nature 
of electricity (we learn from Stum- 
mer's Ingenieur) has been offered by 
Professor Renard, of Nancy. He 
considers an electric current to be 
produced by longitudinal motion of 
the ether particles, which, at the 
same time, have a general forward 
motion. When the molecules of a 
body are surrounded by a greater 
ether atmosphere than the normal, 
the body is in the condition which 
we call positively electric ; when the 
ether atmosphere about each mole- 
cule is less than the normal, the 
bof'y is negatively electric. He has 
sought to explain various electrical 
phenomena thus: for example, the 

magnetization of steel needles by electrical discharges; re- 
garding which, Savary has shown that, according to the po- 
sition of the needle, it acts in one direction or the other. 

^ 4 »> » 

Tbe Iiargest Sail In the IVorld. 

A monster sail, said to be the largest in the world, may 
now be seen at Verdon's sail manufactory, Dublin. It mea- 
sures in a rectangular form 180 feet by 60, and a cotempora- 
ry says of it: " The courses of a line of battle ship — theta- 




J. A. FAY & CO.'S HAND AND POWER PLANER-Fig. 2 

water readily, a saturated solution of the salt was obtained, 
and the size became perfectly white and opaque, having un- 
dergone a structural change. 

< <»> » 
Dyeing Sappkanin Rose on Silk. — The silk is pre- 
pared as for white, and, if it has a yellowish cast, stored, 
rinsed, and washed twice in boiling soap lye. A fresh water 
at 122° Fah. is made up with the needfal quantity of saf- 
f ranin, and scoured with a fresh solution of tartaric acid. 



Holloiv Concrete Blocks for Building. 

A hollow concrete block for general buildingpurposes has 
been introduced by Mr. James Woodhouse, of Lambeth. It 
resembles a block of stone molded in such a form that a ver- 
tical and horizontal groove or cavity is retained, so that 
really it possesses the advantages of a hollow brick. One of 
the single blocks is 2 feet long, 1 foot wide, and 9 inches 
high, in the center of which are apertures formed by groov 
ing the block all round and perforating the center; but the 
material can be worked up into blocks of any size. Quoin 
blocks are also made for working at the 
angles of buildings, and ornamental 
courses can be molded for cornices or 
string courses. When the blocks are 
put together, the apertures, both vertical 
and horizontal, are continuous, allowing 
a free circulation of air throughout the 
entire wall, ensuring ventilation and 
dryness. The blocks are proposed to be 
connected by cemented joggle holes or 
joints, by which they are joined together 
with great precision. The blocks can be 
moved and fixed by the lewis, and can be 
laid by the ordinary bricklayer. A brick 
layer can lay about four hundred bricks 
per day, equal to 25 cubic feet ; and, as 
the wages of the bricklayer and laborer 
are $3.50 gold, in England, per day, the 
cost of brickwork for labor is about 9J 
cents per cubic foot. It is stated that 
any bricklayer can lay 50 of these con- 
crete blocks a day, equal to 75 cubic feet, 
thus showing a saving of over 200 per 
cent in labor. The advantages claimed 
are : Greater strength, damp resisting 
qualities, resistance to fire, expedition in 
use, vermin expulsion, general applica 
bility, sanitary qualities, cheapness, ap 
pearance, facilities of manufacture, etc. 
The author alludes to these advantages 
in order. Speaking of the strength of 
concrete, the author says concrete walls 
have withstood the most violent equi- 
noctial hurricanes. The absorbency of 
brick and stone is well known. A com- 
mon brick absorbs about a pint of water, 
and a small house of one-brick walls, containing 12,000 
bricks, is capable of holding 1,500 gallons, or 6i tuns of wa- 
ter. Absorbent bricks also retain dirt and gases, but the 
concrete block insures dryness in walls, so essential to 
health ; it is, in fact, nearly non absorbent. Of the fire- 
proof qualities of t^ie concrete block, being composed of 
burnt clay, scorias, dingers, shingle, etc., it is hardly nec- 
essary to dwell, as our readers know the refractory nature 
of these component materials. In gravel concrete, great heat 
would disintegrate the mass, and cause fractures; but with 
the burnt ballast, slags > ^tc, used in the patent block, the 
most intense heat woul"! t)^ powerless to destroy the mass. 
Another advantage V^ favor of this block construction, 
from a sanitary point of view, is the absence of mortar joints, 
through which vermin and germs of animal life can pass. The 
author also considers the advanta- 
ges of concrete block walls from an- 
other point of view. By molded 
forms cheaper ornamentation can be 
obtained, and it is thought this will 
conduce to the adornment of our 
humble dwellings. The cost of this 
kind of walling in gold is stated 
comparatively as follows: 1 foot cu- 
bic plain faced masonry, built com- 
plete, 66 cents ; 1 foot plain-faced 
brickwork, 24 cents ; 1 foot plain- 
faced patent block. 18 cents ; 1 foot 
molded masonry, $1 08 ; 1 foot mol- 
ded brickwork, 30 cents; 1 foot 
molded patent block, 24 cents. 

The author, in conclusion, be- 
lieves the old-fashioned brick wall 
must give glace to this kind of wall- 
ing. At all events, one great in- 
ducement is facility of manufacture. 
The ingredients — pounded shingle, 
burnt clay, slag, etc., can be pro- 
cured on any site, as most lands 
have gravel or clay, all that is re- 
quired being the mold. We have 
long advocated concrete blocks for 
wall building ; several kinds of 
blocks have been introduced at dif- 
ferent times, and we believe Mr. 
Woodhouse's patent hollow concrete 
block is a simple and effectual mode 
of obtaining the combined advanta- 
ges of concrete — durability, light- 
ness of walling, and damp-proof qua- 
lities. Mr. James Lemon, C. E.,the 
borough surveyor of Southampton, and some other authori- 
ties, speak highly of the invention. — Building News. 



No Connection with the Scientipic Ahebican. — We 
learn that certain parties in Chicago have set up a soliciting 
business under the title of Munn & Co. 

We beg to inform our patrons that the Chicago concern 
has no connection with the Scientific Amebican or the 
publishers of this paper 
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THE BBITI8H ABCTIC EXPEDITION. 

We have already published a detailed account of the Bri- 
tish Polar Expedition, which lately returned after severe 
but fruitless endeavors to reach the North Pole. We now 
present two interesting engravings, the one showing the Dis- 
covery steaming through the ice, with her consort, the Alert, 
following in her wake, and the other representing one of 
the tents of the sledge exploring parties, together with the 
sledges and dogs, the latter being secured as shown during 
the stay of their masters in camp. 

The two ships, in making their 
way through the ice, assisted each [ - ;^ 

other in the necessary manoeuv- 
ring or forcing a passage through 
the heavy floes. The Discovery 
was placed ahead because her 
bows were the sharpest. Descri- 
bing the process of breaking 
through the floes. Captain Nares 
says : " It will be difiicult ever to 
efface from my mind the deter- 
mined manner in which (when 
the Alert had become embedded 
in the ice, which, by her impetus 
against it, had accumulated round 
and sunk under her bows, and a 
great quantity, by floating to the 
surface again on her wake, had 
helplessly enclosed her abaft) the 
Discovery was handled in her ad- 
vancing to our rescue. Having 
backed some distance astern, for 
the double purpose of allowing 
the debris ice from a former blow 
to float away, and for the vessel 
to attain a distance sufiicient for 
the accumulation of momentum 
with which to strike a second 
blow, coming ahead at her utmost 

speed she would force her way into the ice, burying her bows 
in it as far aft as the foremast : the commanding oflicer on 
the bowsprit, carefully conning the ship to an inch, for had 
the ice not been struck fairly it would have caused her to 
carom off it against ourselves, with much havoc to the two. 
From the moment of tlie first impact the overhanging stem 
necessarily caused the ship's bow to rise three or four feet 
as she advanced from twelve to twenty feet into the solid 



trated by experiments made at the Friedens Hoffnung coal 
pit, near Waldenburg, on the hanging chain of the miner's 
cage, two years in use. A link of this chain broke, with 
the first blow of an 11 lbs. hand hammer, into four pieces, 
whose surfaces of fracture showed a crystaline texture. 
Another link of the same chain, after having been annealed 
at a red heat, only broke after 33 blows with the same ham- 
mer, and in such a way that the fracture on the one side of 
the ring went quite through, and on the other side only half 
through, and presented a fibrous struc' ure. These facts in- 




THE ALERT AND THE DISCOVPEY IN THE ICE 

dicate the importance, in the arrangements for the lowering 
and raising of miners, of very careful observation of those 
changes of structure. They also appear to make desirable 
the introduction of spring boxes between the rope and the 
cage (so as to modify shocks), and the annealing, from time 
to time, of the connecting parts between the rope and the 
cage. 



floe, and imbedded herself, before the force of the blow was 
expended; and as the ship's way was stopped, the overhang- 
ing weight, by settling down, crushed the ice down still fur- 
ther ahead. Frequently, on these occasions, her jibboom 
was within touching distance of the Alert's boats ! But, af- 
ter a little experience had been gained, such confidence had 
we in each other that there was not the slightest swerving 
in any one instance." 

< <• t » 

Elasticity of Ice. 
Professor Bianconi, of Bologna, Italy, has recently made 
a series of experiments with re- 
gard to the compressibility and 
plasticity of ice. Granite peb- 
bles, placed on an ice surface, 
were pressed with constant and 
measured pressure for six, eight, 
or ten hours, at a surrounding 
temperature of 34° to 37° Fah. 
The impression was deep, but it 
was surrounded by a raised brim, 
and this again by a slight exter- 
nal cavity. M, Bianconi consi- 
ders the central cavity to be the 
effect partly of strong compres- 
sion, partly of fusion, produced 
by the heat proper of the pebble. 
The external cavity was probably 
due to initial calorific irradiation 
of the pebble; for, if the pebble 
had previously been placed in 
ice, this cavitybecame very small, 
or almost nil. The raised brim 
is the swelling of the ice, pro- 
duced by the pressure, the ice 
being expelled in virtue of its 
plasticity. This appears vftry 
clearly when, the pressure of the 
pebble coming obliquely on a 
point of the ice surface, a certain 
protuberance is seen at an oppo- 
site point. Among other experi- 
ments, an iron plate,with a square 
hole in it, was strongly pressed on 

a plane surface of ice. After eight hours the ice had risen 
an inch or so through the hole, in the form of an unequal 
crest, and turned over on the plate, while the "ice at the outer 
edges of the plate had similarly risen and turned over. 
Again, a bar of iron — plane below and convex above — was 
pressed for ten hours on a plane ice surface. The ice ex- 
pelled below rose up on the sides, and became applied to 
the sloping surfaces. The experiments prove that ice has a 
manifest compressibility or plasticity, though slow and very 
limited. 

^ <t> » 

Crystallzed Iron. 
The well known phenomenon that iron, with long use in 
which it is subject to strains of the nature of shocks, ar- 
sumes a coarsely granular structure has recently been illus- 



Nltroglycerln. 

The following method has been recommended by M. Bfitt- 
ger (in the Frankfort Physical Society), for preparing nitro- 
glycerin in small quantities, with a view to lecture experi- 
ments. It is stated to be quite free from danger. A few 
grammes of perfectly pure glycerin, free of water, is put in- 
to a test tube surrounded by a freezing mixture, and con- 
taining a mixture of 1 volume of the most concentrated ni- 
tric acid (1 '52 specific gravity), and 2 volumes of the strong- 
est sulphuric acid (1 'SS specific gravity). Then, as quickly 
as possible, the whole is poured into a larger quantity of 




Ijace making In England. 

Honiton lace is, without doubt, the best ever made in Eng- 
land. Enormous prices were paid by the Houiton lace mak- 
ers for Flemish thread, rising, it is said, to $500 gold the 
lb. during the war with France. The workwomen were also 
well paid, their wages being calculated in this wise: the 
lace ground was spread out on the counter, and the worker 
herself desired to cover it with shillings; and as many coins 
as found place on her work she carried away as the fruit of 
her labor. Real Honiton ground went out of date with the 
invention of bobbin net, on which 
- ~ — -I the sprigs were applied, until 

that form of lace went out of 
date altogether, being superse- 
ded by the modem guipure — the 
Honiton of to-day — which com 
posed the bridal dresses of the 
Crown Princess of Prussia, the 
Princess Louis of Hesse, and the 
Princess of Wales. 

A great deal of trouble has 
been experienced in persuading 
the lace workers of Devonshire 
to adopt newer and better de- 
signs. For a long while they in- 
sisted on sticking to their old 
patterns, but at last some im- 
pression has been made on them 
by the authorities of South Ken- 
sington, who have recently sup- 
plied them with a large number 
of beautiful designs. 

One effect, of the gradual de- 
gradation of taste which led to 
the fineness of the reseau being 
ultimately considered of more 
importance than the beauty of 
the pattern, was one of those de- 
terminations of the human Intel - 
lect in one direction, which rarely fail to achieve success in 
the end. After innumerable failures, bobbin net was at last 
made by Heathcote's machine, and the value of the clear 
ground was gone for ever. Bobbin net machines were not 
only set up in England, but in Brussels, for the purpose of 
making the double and triple twisted net upon which the 
pillow flowers are sewn, to produce the so-called point ap- 
plique. This extra fine Brussels net has become deservedly 
celebrated, and it consumes a very large quantity of cotton 
thread annually. Soon after the triumph of England 
with bobbin net, the Jacquard system was tried at Lyons for 
making lace by machinery, and no sooner were the experi- 
ments successful than Nottingham began the manufacture 
of machine lace on a large scale. At the International Ex- 
hibition of 1862, Nottingham exhibited Spanish laces, most 
faithful copies of the costly pillow-made Barcelona, imita- 
tions of Mechlin (the brode and picot executed by hand) 
and Brussels needle-point, Caen blondes and Valenciennes, 
rivaling those of Calais, also the black laces of ('hantilly 
and Mirecourt. Machine lace has 
had a curious effect. It has al- 
most exterminated the inferior 
kinds of handmade lace,but it has 
not diminished the demand for 
the finer fabrics of the pillow and 
the needle. On the contrary, the 
finest work of Alen^on and Brus- 
sels has been sought more eagerly 
than ever by the rich, since ma- 
chinery has brought the wearing 
of lace within the reach of all 
classes. — Textile Manufacturer. 



ABCTIC SLEDOE-TRAVELINO-THE ENCAUPMENT 

cold water. One now sees the nitroglycerin, that has formed 
like oil drops, sink to the bottom, being specifically the 
heavier liquid. You then soften it several times by decan 
tation with fresh water, and, lastly, with a weak soda solu- 
tion; remove the water with a few pieces of fused chloride 
of calcium, and you have then the nitroglycerin in such 
purity that it may, without danger, be kept any length of 
time, for lecture experiments. 

. ^ < t> » ■ 

Oke of the most attractive features of the Exposition of 
1878 will be a large aquarium capable of containing four 
hundred thousand gallons of water, affording tank room 
for four million pounds of fish. The estimated cost is about 
two hundred thousand dollars. We shall shortly publijsh 
an engraving of the aquarium. 



Horticultural Hints, 

The Gardener's Monthly, avaong 
other seasonable hints for horti- 
culturists, points out that it is 
not so much severe frost that 
hurts vegetation as it is the se- 
vere tha wings following the free- 
zings. Everything, therefore, no 
matter how hardy, will be bene- 
fited by having something 
thrown over it. Hardy herbaceous 
plants can be protected by a little 
earth, and the same, if sandy, is 
good for seed beds. 

An occasional change of soil is 
highly beneficial to flowers in 
pots. There is nothing better 
than surface soil from an old pas- 
ture, taken off about two inches 
deep, and thrown into a heap with about one sixth part old 
hot bed dung to partially decay. In addition to this staple 
item, smaller quantities of different matters should be gath- 
ered together for peculiar cases or particular plants. Peat, 
for instance, will be found very useful for many kinds of 
plants. This is not, as is often supposed, mere black sand, 
but a spongy, fibrous substance from the surface of bogs and 
boggy wastes. Sand should be collected sharp and clean ; 
the washings from turnpike ditches are as good as anything. 
Leaf mold is best got already well decayed from the woods. 
That one makes for himself from rotten leaves is seldom 
good for anything; it is always sour, and seems indigestible 
to vegetation. A load or so of well decayed cow manure is 
a good thing for the gardener to have by him, as those 
plants that want cool soil prefer it to any other manure. 
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The Clxtliict Animals of Nortb America. 

At a recent meeting of the Leeds Philosophical and Lite- 
rary Society, an interesting lecture on this subject was de- 
livered by Professor W. H. Flower, F.R.S. , who was intro- 
duced by the President (Rev. J. H. McCheane). The lecturer 
described some discoveries lately made in certain districts 
of North America, which threw a great deal of new light 
upon past living inhabitants of this world. When natural- 
ists attempted to reconstruct a history of extinct animals, 
they had to gather evidence from fossils in rocks or stones, 
and from deeply buried remains of the harder and more im- 
perishable parts of these animals, such as their bones, teeth, 
shells, etc. Most wonderful deposits of this kind had late- 
ly been found in the western part of North America, espe- 
cially between the river Mississippi and the Pacific — a wide 
regioD, which had only of late been opened up for scientific ex- 
ploration. Although only three or four scientific men had yet 
been laboring there, they had already discovered during the 
last five or six years almost as many strange kinds of fossil 
animals as all those put together which had previously been 
found in every other part of the world. The discoveries 
thus made included some which dated so far back as the 
ooceue epoch of the tertiary period. At one place the de- 
posits were found fully a mile in depth, upon what must 
have been in some remote age the bottom of a great fresh 
water lake. Common as we thought the horse, donkey, or 
zebra, this species was remarkably specialized — unlike all 
other animals now existing, and wonderfully adapted for its 
own particular functions. Amongst these North American 
remains, there were found traces of an animal which had in 
the course of ages apparently developed into the horse of 
our owa day. The earliest remains seem to represent an 
animal not much larger than a fox, and possessing the prin- 
cipal anatomical characteristics of the horse, but with some 
differences in teeth and hoofs. The later remains of suc- 
ceeding epochs appeared to show the same animal becoming 
larger, first growing to the size of a sheep, and then as large 
as a donkey, whilst at the same time the minor distinctions 
which differentiated it from the horse of our own period 
gradually disappeared. The same explorations hud shown 
tliat once upon a time there were in North America many 
curious kinds of rhinoceros, as well as in the southern parts 
of Africa and Asia, where alone these animals are now 
found. 

There had also been found there the remains of some 
creatures, apparently intermediate in their character be- 
tween the sheep and the pig — different as these two classes 
now appeared to us. The elephant was an extremely spe- 
cialized animal, which seemed to have no relations now 
amongst existing creatures. These investigations into past 
life disclosed, however, that the elephant was not so isola- 
ted as we supposed, in illustration of which Professor 
Flower described the singular resemblances discovered in 
the now extinct idntatherium. Generally, there was scarcely 
any group of animals now existing of which some repre- 
sentatives had not been found in these North American ex- 
cavations, whilst there were likewise found many which we 
could not classify with any existing order. Of all birds at 
present existing, none were known to have teeth ; but there 
had now been found, amongst the remains in the chalk for- 
mation, distinct traces of two or three kinds of large water 
birds which had long rows of true teeth. There had also 
been found, in the same productive field, an enormous and 
interesting fossil vegetation, opening up to the botanist as 
well as the naturalist something like a new world of past 
life. 

, m A%¥ ^ 

SUPPLY or BOUMD VOLUMES. 

We can furnish a few complete, bound volumes of the 
Scientific American for the last half year of 1876— vo- 
lume XXXV. Price $3. 

We can furnish all the numbers complete of the Supple- 
ment for 1876. Prices : Stitched in paper, $5 ; handsomely 
bound in one large volume, $6.50. 

< < ■ > » 

TO OUB SUBSCBIBEBS. 

In accordance with a long-established rule, all subscrip- 
tions terminating with this volume will be discontinued with 
this issue. We trust that all our subscribers will not only 
renew, but that they may find it convenient to induce some 
of their neighbors to become subscribers. We shall in the 
future, as in the past, give oar readers full measure and 
running over, in return for their money. 



DECISIONS 0¥ THE COUBTS. 



Supreme Court of tlie United States. 

FREDERICK BIRDSALL AND GEORGE F. LANGTRY, PLAINTIFFS IN ERROR, 
CS. C. C. COOLIDGE. 

Inerror to the Circuit Court of the United States for the District of Neva- 
da.— Decided October term, 1876.] 

In an action at law for the Infringement of a patent, the jury Is required to 
ttnd the actual damages sustained by the plalutlff. The court has power In 
such case to cuter judgment for any sum above the amount of the verdict, 
not exccetllog tliree times the amount of the same, together with costs. 

Damages are given as a compensation, recompense, or satisfaction to the 
plainlia for any Injury actually received by him from the defendant. 

Compensatory da mages and actual damages mean the same thing. 

Prloptothe act of JulyS, 1870, a patentee might proceed against an In- 
fringer either In equity or at law. 

Inequity the Infringer would be regarded as trustee of the owner of the 
patent as respects the gains and profits which he had made by the unlawful 
use (tf the invention. 

At law he could recover actual damages, the measure thereof being not 
what 'he defendants Lad gained, but what the plalDtilT bad lost. 

The remedy at law remains unchanged, but lu equity, where the gains and 
prottta are clearly not satticientto compensate the complainant for the in- 
jury sustained by the infiingeinent, ilamagcs of a compensatory character 
may also Ix; allowed. 

Kvldence of an esiablished royalty will furnish the true measure of dam- 
ages In an action at law, v/here the unlawful acts consist In making and 
Belling the [latentcd iiriprovement, or in the extensive and protracted use of 
theaame, without palliation or excuse; but when the use is a limited one, 
andf or a brief period, it la error to apply that rule arbitrarily and without 
any qualification. 



United States Circuit Court—Nortliern District of Ohio. 

HENRY F. MANN VS. EDWIN BAYLI8S.— HARVESTER PATENT. 

[In Chancery.— Before Emmons, C. J.— April term, 1816. J 

LAn Incomplete report of this case was published in the Official GazeUe, 
July 25. ISi'G, p. 113. The following is a more extended report, as published 
ta the Chicago Legal Times. October 7, 1876.] 

In this complainant's bill recites that he is owner of letters patent of the 
United States, dated February 28, 1871, being a reissue and extension of 
letters patent No. 15,044, dated June 3, 1856, said reissued letters patent be- 
ing numbered 4,^81, for an improvement in harvesters, complainant having 
been one of the original patentees, abd havlug a'jquired the interest of his 
co-patentee, Jacob J. Mann, by an assignment from said Jacob's adminis- 
trator. 

The Improvement consists. In brief termp, in having an elevated side de- 
livery of the cut grain in the straw, by means of an endless apron, whereny 
the grain is discharged into a stationary receiver, of concave form, from 
whence, by means of arevolvlng rake, the teeth of which describe a circle 
nearly coincident with the circle of which the concave receiver form > a seg- 
ment, the grain is gathered Intoga\'el8 of suitable size for binding Into 
sheaves or bundles, and discharged upon the ground. The bill prays an- 
swer, account of proUts and i^amages, and Injunction in the usual form. 

The answer denies originality and novelty of the Invention, as also in- 
fringement, in that, whereas by complainant's device the grain is discharged 
Into a 1 eceive ■ which I3 concave in form, the machines constructed by defend- 
ant discharge their grain by a slightly Inclined chute from the ele^'atIng 
apron on to a receiver which is flat and horizontal, from which it is taken by 
the binder without the use of the revolving rake. 

On the hearing, the question turned mainly upon the fourt'' claim of com- 
plainant's patent, which is in these words: 

4. The Htaiionary concave receiver, I, having a continuous surface, ar- 
ranged as described at the side of a harvesting machine, having an elevated 
side delivery so as to receive the cut grain from the elevating and delivery 
apparatus, and collect the same Into gavels preparatory to their being dis- 
charged fro m the machine.* 

His Honor expressed a strong sympathy with thORC canons of coustructlon 
which so interpret a claim as to protect what a meritorious Invention had 
created. He was just as mucheotitled to his right of property as a farnier 
to his wheat, or to the fat wiilch he put upon his animals. If the invention be 
trivial, and no important change be wrought In the department of labor In- 
to which the device was Introduced, a less liberal construction of claims 
should be indulged In, and a less liberal application of the doctrine of me- 
chanical ciiulvalents should beextendcd. 

'Ihe fourth claim Is alone in controversy here, and Its interpretation the 
only question necessarily to be decided. The answer insists that when pro- 
perly interpreted the defendant does not infringe, and that if constructed so 
as to include defendant's device. It is antedated by similar receivers before 
existing. 

••Wc hold the fourth claim to include the conditions in which this curved 
metallicrecdver could alone be used in the orlglnallvpatented device. To 
construeit otherwise, and make It Include, as plaintiff's counsel contend, 
every kind of barrier between the apparatus of an elevated delivery and the 
binding tible upona harvesting machine, save a perpendicular one, would, 
upon principles too familiar to be argued at length, render It \-oid. Sub- 
stantially, it would include all modes, which. In the patent law, Is impossi- 
ble. No man of ordinary Intelligence, desiring to annex a table to a har- 
vester, would fail to Insert someonstru^ion between the one and the other, 
to prevent the grain being carried by the wind Into the moving macninery. 
It would be an equal lack of Intelligence to make it perpendicular; and this 
piiorpatent of Mann'swasby no means necessary to instruct him to make 
it oblique, and carry It bo far forwart upon the tables as to bring the fallen 
grain within the reach of the binders. The defendants, in annexing their 
new and useful binding table to an old familiar device, have adopted the 
only possible m ode of conducting the grain from one to the other. Learned 
counsel were repeatedly asked to conceive of any other. They were un- 
able to state any. To construe this fourth claim so as to inclutle what de- 
fendant has actually done would Impute to the patent law the folly of grant- 
ing to one citizen the right to divorce, during fourteen years, this useful 
addition from the machine It was intended to Improve, and where their 
union required nodevice orcontrlvance which an ordinary citizen, without 
any mechanical knowledge whatever, would not readily adopt. This con- 
sequence I3 demonstrative that the Patent Ofllce could not have Intended It. 
It patented the receiver with therake and accompanying conditions. We 
read tills fourth claim so as to In elude them. Thusconstrued.thedefendant's 
device Is conceded not to infringe It. 

"We place some confidence In the fact that, as often as learned counsel for 
the complainant were asked to state the leading features of this device and 
what distinguished It from what preceded it, they invariably pointed to the 
accompanying conditions which the court Includein this fourth claim, and 
none of which are employed by this defendant. • 

IGeorgeH. Chrtstj/ antX William Baketcel I, for complt^irtAnt. 

5. A. Ooodwin, for defendant.] 
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NEW WOODWOBEINQ AND HOUSE AND CABBIAGE 
BUILDING INVENTIONS. 



IMPROVED COMBINED SASH LOCK AND HOLDER. 

Sylvester J. Tucker and Massena E. Gary, Klcbmond, Va. — The 
object of this invention Is to provide an Improved form of com- 
bined sash lock and sash bolder which snail automatically main- 
tain the sash in any elevated position, holding tbc same at any 
desired bight without danger of falling, and which sball also be so 
arranged as to lock the sash when lowered, so as to prevent access 
to the building from the outside of the window. To this end the 
improvement consists in combining a rubber-faced cam-headed 
lever for supporting the sash by f rlctlonal contact, a spring for 
pressing the cam against the window frame, and a pivoted bar 
which, in one position, forms a bearing for the thumb or finger to 
rest upon while lifting the end of the cam-headed lever when 
raising the sash, or which may be thrown over on Its pivot to en- 
gage with a notch In the window frame when the sash is down, to 
lock the same against all efforts to raise It from the outside. 
IMPROVED WOOD GRINDER FOR PAPER PULP. 

Joseph O.Gregg, Elkhart, Ind.— The wood to be reduced to pulp 
Is placed in guide boxes. Weighted followers force the wood 
against a grindstone having a beveled and grooved periphery, and 
as the stone is revolved the fiber Is separated, and washed away 
by a jet of water. 

IMPROVED DESK. 
Olaus Hansen, Cedar Vale, Kan.— This is a vertical desk, ward 
robe, or other analogous article of household furniture, having 
the end recesses, corner posts, and folding doors connected with 
the latter by flat hinges, whereby the said doors are adapted to 
swing around the posts and lie concealed in the recesses behind 
them. The doors are thereby not In the way, occupy no space, 
and may be readily closed again after use. 

IMPROVED STAIR BUILDERS' TOOL 

Theodore Simonson, Hillsborough, Ohio.— This Invention relates 
to the class of tools used by stair builders in getting the pitch, 
bevels, and length of wreaths or twists In hand rails. It consists 
of two bars of wood hinged together, bavlng at their free ends 
adjustable slotted pieces which are held In place by thumb screws. 
The Instrument avoids the complication of geometric lines, usu- 
ally resorted to, and accomplishes the desired result with two 
simple lines. 

^ < t > » 

NEW MISCELLANEOUS INYENTI0N8. 



IMPROVED BALE BAND STRETCHER. 

Charles M Pearre, Galveston, Tex.— The object of the Invention 
is to provide a convenient and easily bandied bale band stretcher, 
to be used in baling cotton, hay, etc., for the purpose of taking 
out the slack of the band that cannot be taken out by hand while 
the bale Is under the press. To this end the Improvement consists 
In a bar carrying at its end a gripping device for one end of the 
band, and a guide socket, in combination with an elbow lever piv- 
oted at its end to a slide bar moving through said guide socket 
and carrying also a gripping device for the other end of the band, 
which two gripping devices are adapted to be brought together by 
bringing the handles of the elbow lever and bar togethsr, and tilt- 
ing the elbow lever upon its angle, at which point it is attached 
to the bar by a keeper, and slides over an inclined portion of the 
same upon rollers. 

IMPROVED BALE TIE. 

Joseph C. DuBols, Tuscaloosa, Ala.— The invention relates to 
that class of bale ties which are made of hoop iron, and applied to 
to form a tie without bending eithei' end. It consists of a band 
whose one end is slotted while the other is perforated, the two 
secured together by a wire. Its construction is such that the cost 
of manufacture is very trifling, while it possesses eflaclency and 
durability. 



IMPROVED ARGAND GAS BURNER. 
Samuel B. H. Vance, New York city, assignor to Mitchell, Vance, 
& Co., of same place.— This is so constructed as to prevent the his- 
sing noise of the gas, and to enable the flow of gas, and, conse- 
quently, the amount of light, to be regulated as desired. There is 
a new valve which may be adjusted to admit of the passage of any 
desired amount of gas. 

IMPROVED KEIN-SUPPORTING ATTACHMENT FOR NECK YOKES. 
Charles R. Hicks, Mount Sterling, 111.— This invention consists 
in attaching to the upper part of the neck yoke a supporting 
plate with raised center part, having screw holes with different in- 
clination, into which an arm with pivoted end link and swlveled 
ring I3 secured, to secure the lines at their point of crossing. This 
prevents the lines from becoming entangled beneath the tongue. 
IMPROVED CURRY COMB. 
Giles H. Havrrican, North Hero, Vt.— This implement is formed 
of a straight blade, convexo-convex in cross section, and provi- 
ded on one side with beveled teeth having their points adjusted in 
line. This construction adapts the comb to be used equally well 
upon those parts of the body of the horse or other animal which 
are sinuous or angular as upon those which are smooth or gently 
rounded. 

IMPROVED RULER. 

Charles M. Hayes, Silver City, Idaho Tcr.— I'he invention re- 
lates to parallel rulers, and consists in making a slotlongitudinally 
—in the wood, metal, gutta percha or other material of which it 
may be made— in order to enable the user to sit at a table or desk, 
and without rising, stooping, or changing his position, to see the 
figures under which a balancing line is to be drawn, the same 
being thus readily accomplished without the least danger of a 
blot. 

IMPROVED LAMP. 

David Sanford, Ashton, 111.— The burning apparatus here consists 
of an ordinary wick which passes through a long tube, and is 
tightly packed therein with cotton. At the summit is a piece 
of incombustible material, such as porous stone, which absorbs 
the oil drawn up by the wick, and so supports the ilame. The ad- 
vantages claimed for this arrangement are that, when a flame of 
the proper shape has been obtained, it will always remain the 
same; so that the flame can be arranged at such a distance above 
the oil reservoir that the oil cannot be heated; that burning, vapor 
will now pass down to the oil; and that the light may be regulated 
as desired. 

^ ,t> ^ 

NEW MECHANICAL AND ENGINEEBING INVENTIONS. 
IMPROVED JIGGER. 

Anthony Rowso, Nesquehoning, Pa.— This invention consists in 
causing the scraper of an ore separator to move down into the jig 
as the latter moves up, and the reverse, so as completely to sepa- 
rate the ore at a single operation. When used for separating coal 
from slate, the slate, being the heaviest, passes through the bottom 
of the shaking screen, while the caal 19 scraped off into the pit; 
but in separating iron ore, the ore, being the heaviest, passes the 
screen, while the refuse matters are scraped off into the pit. 
IMPIIOVED MACHINE FOR FINISHING BUTTONS. 

Marcus M. Rhodes, Taunton, Mass., assignor to M. M. Rhodes & 
Son, of same place.— This includes a variety of novel machinery 
for finishing buttons. Including a combination of a feeding and 
holding device with a revolving mandrel carrying a cutter or fin- 
isher. The whole is arranged so that buttons that are placed in 
bulk in a receptacle in the machine are automatically placed in a 
holding device to be operated on by the rotating cutter or finish- 
ing tool. The object is to rapidly finish the edges of buttons. The 
machine is more particularly adapted to finishing papier machf 
shoe buttons. 

IMPROVED SEWING MACHINE SHUTTLE 

William Qlllett, Madison, Wis.— This consists in a support for 
the bobbin, which also carries the tension and thread slide, that 
can be readily attached to or removed from the shuttle. The ob- 
ject is to provide a reliable support for the bobbin, and an even 
and smooth tension on the thread, while all the parts are retained 
firmly in their places. 

IMPROVED PAPER-FEEDING MACHINK 

Socrates Schofield, Providence, R. I., and Charles E. Baker, Monl- 
clair, N. J., assignors to themselves and Charles E. Johnson, Phil- 
adelphia, Pa.— This consists in arranging a pin in a paper feeder, 
so that it will make a hole on the backward movement, prepara- 
tory to entering the same on the forward movement. The object 
is to cause the penetrating instrument more surely to penetrate 
the top sheet and not affect the sheet below. 

^ < » > » 

NEW HOUSEHOLD INVENTIONS. 



IMPROVED JELLY JAR. 
Nicholas P. Todd, Shamong, N. J.— This jelly jar is designed to 
form the jelly directly into molded shape when filling the jars for 
sale, so that it maybe taken out and served in neat and conve- 
nient manner, being specially adapted for hotel, restaurant, and 
family use. The jar has a number of interior compartments of 
suitable shape, and a rim that extends to a suitable hlght above 
the compartments, for the purpose of containing a portion of jel- 
ly additional to that required to fill the compartments, and which 
will form the base of the molded jelly when the same is inverted. 
The jars may be made of larger size and arranged with suitable 
ornamentation in the molding compartments and on the top parts, 
so that the jelly presents, on being taken out, an elegant and at- 
tractive appearance. 

'<< ! «>» 

NEW AGBICULTUBAL INVENTIONS. 



IMPROVED PLOW PENDER. 

Andrew C. McLeary, Humboldt, Tenn., assignor of one half his 
right to James H. Hamon and Samuel McLeary, of same place.— 
This is an improved fender attachment, by which the plowing of 
young com, cotton, etc., may be accomplished without stopping 
to uncover and take off clods from the young plants. The clods 
and irregular lumps of earth are carried back into the furrow. 
The fender piece is secured by curved rods and braces to the plow 
stock, and a swinging and adjustable harrow is applied to the fen- 
der piece. 

IMPROVED SEED PLANTER. 

Lycurgus J. Bosworth, Monmouth, 111.— This machine has ex- 
pansion spoke wheels, the spokes of which may be made to project 
more or less to cause the wheels to measure off more or less 
ground at each revolution, and plant the hills at a greater or less 
distance apart, as may be desired. The spoke wheels may also be 
turned to bring them into position to drop the seed in lino with 
the hills previously planted. 

IMPROVED SEED-DROPPING PLATE FOR GRAIN DRILLS. 

Ephraim B. Null, Oxford, Ohio.— This consists in a seed-drop- 
ping plate, in which the holes are notched around their periphery, 
or are made star-shaped, to adapt them to receive large or small 
kernels. It is thus adapted to drop but one grain at a time, re- 
gardless of the size of the kernels. 
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The Charge for Imertion under this head is One Dol- 
lar a Line for each insertion. If the Notice ex- 
eeedi Four Lines, One DoBar and a Hal} per Line 
v>\H be charged. 



Aerricultural Implements and Industrial Machin- 
ery for Export and Domestic Use. R.H.AIlen&Co.. N.T. 

Directories for ISTa & '7, of all the leading Cities 
In the United States, will be sold at less than half price. 
AddressP. O. BoxTiS, New YorfcClty. 

Power & FootPresses,Ferracute,Brid(feton, N.J. 

An experienced Sup't of Machine Work, a tho- 
rough practical mechanle and business nmn, desires em- 
ployment Best references. Adrtre.ss A. G . K . o74 Mar- 
shall St.. Philadelphia. Pa. 

The most economical and reliable articles for 
repairing and preserving Roofs are tbe Asbestos lloof 
Paint and Cement, H. W. Joh^s, 87 Maiden Lane, N.Y 
patentee and sole manufacturer of Asbestos Materials. 

A first class Machinist and Superintendent 
Wanted. Address P. O. Box 1317, New Yorls, stating 
Keferences, Experience, and Salary. 

Makers of Jars and Cans for Fruit and Pre- 
serves, also Kruit Can Tools, plea.se send wholesale price 
lists to Munn & Co.. this office. Desired by a foreign 
correspondent who expects to gi\ e orders. 

Wanted— Novel and practical invention, by a 
reliable house, for manufacturing. Address, Post Ofllce 
Box35, Chilllcothe, ODlo. 

Split-Pulleys and Split-Collars of same price, 
strength and appearance as Whole-Pulleys and Whole- 
Collars. Yocom & Son, Drinker St., below 147 North 
Second St., Philadelphia, Pa. 

More than Ten Thousand Crank Shafts made by 
Chester Steel Castings Co., now running; 8 years* con- 
stant use prove them stronger and more durable than 
wrought Iron. See advertisement, page 413 

See Bouit's Paneling, Moulding, and Bovetailing 
Machine at Centennial, B. 6-55. Send for pamphlet and 
sample of work. B. C. Macb'vCo.. Battle Creek, Mich. 

Hand Fire Engines, Lift and Force Pumps for 
fire and all other purposes. Address Rumsey & Co., 
Seneca Falls, N. Y., U.S. A. 

Shiiurle, Heading and Stave Machine. See ad- 
vertisement of Treyo«.& Co., Lockport, ^. Y. 

The best Sewing Machine in the world— Makes 
the Lock Stitch, tbe Chain Stlicb, and Embroidery Stitch 
from two whole Spools. Agents wanted everywhere. 
G. L. Du Laney & Co., 744 Broadway, New York City. 

Steel Stamps & Brass Stencils, for Marking Tools, 
Patents, Boxes, &c. E. H. Payn, M'f'r, Burlington, Vt. 

Hyatt & Co.'s Varnishes and Japans, as to price, 
color, purity, and durability, are cheaper by comparison 
than any others extant. 246Grandst.,N.Y. Factory,New- 
ark, N. J. Send for circular and descriptive price list. 

To Lease— The largest p6rtion of the building 
corner Canal, Center, and Walker Sts., now occupied as 
a Billiard Manufactory and Sales Room. See adver- 
tisement In another column. 

Superior Lace Leather, all Sizes, Cheap. Hooks 
and Couplings for flat and round Belts. Send for cata- 
logue. C. VI. Amy. 148 North 3d St., Philadelphia, Pa. 

Magic Lanterns, Stereoplicons, for Parlor En- 
tertainments and Public Exhibitions. Pays well on 
email capital. 74 Page Catalogue free. Centennial Medal 
and Diploma awarded. McAllister, 49 Nassau St., N. Y. 
Fire Hose,Hubber Lined Linen, also Cotton,flnest 
quality. Eureka Fire Hose Co. , 13 Barclay St. ,New York. 

The ScIenUflc American Supplements Any de- 
alred back number can be had for 10 cents, at this ofllce, 
or almost any news store. 

To stop leaks in boiler tubes, use Quinn's Pat- 
ent Ferrnles. Address S. M. Co ,So. Newmarket, N.H. 

Water, Gas, and Steam Pipe, Wrought Iron. 
Send for prices. Bsilev, Farrell & Co. , Pittsburgh, Pa. 

For Solid Wrought-iron Beams, etc., see adver- 
tisement. AddresB Union Iron Ullli, Pir.t.8burKti , Pa. 
tor lithograph, &c. 

Solid Emery Vulcanite Wheels— The Solid Orig- 
inal Emery Wheel— other kinds Imitations and Inferior. 
Caution.— Onr name Is stamped In full on all our best 
Standard Belting, Packing, and Hose. Buy that only. 
The best Is the cheapest. New York Belting and Pack- 
ing Company, 37 and 38 Park Row. New York. 

M. Shaw, Manufacturer of Insulated Wire for 
galvanic and telegraph purposes,&c.,359 WJi7th St., N.Y. 

F.C. Beach & Co., makers of the Tom Thumb 
TeleRrapb and other electrical machines, have removed 
to 530 Water Street, New York. 

For Sobd Emery Wheels and Machinery, send to 
toe Union Stone Co ., Boston, Mass., for circular. 

For best Presses, Dies, and Fruit Can Tools, Bliss 
A Williams, cor. of Plymouth and Jay, Brooklyn, N. Y. 

Steel Castings, from one lb. to five thousand lbs. 
Inralaable for strength and dorablllty. Circulars free. 
rittsboTKh SteelCastlngCo., Pittsburgh, Pa. 

Hydraulic Presses and Jacks, new and Second 
hand. Lathes and Machinery for Polishing and Bnffijjg 
metals. B. Lyon, 471) Grand Street. New York. 

Diamond Tot ij— J . Dickinson, M Nassau St., N. T. 




It has been our custom for thirty years past to 
devote a considerable space to the answering of 
questions by correspondents ; so useful have 
these labors proved that the Scientific Amebi- 
CAH ofdce has become the factotum, or headquar- 
ters to which everybody sends,who wants special 
information upon any particular subject. So large 
is the number of our correspondents, so wide the 
range of their inquiries, so desirous are we to 
meet their wants and supply correct information, 
that we are obliged to employ the constant assis- 
tance of a considerable staff of experienced wri- 
ters, who have the requisite knowledge or access 
to the latest and best sources of information. 
For example, questions relating to steam en- 
gines, boilers, boats, locomotives, railways, etc.. 
are considered and answered by a professional 
engineer of distinguished ability and extensive 
practical experience. Enquiries relating to elec- 
tricity are answered by one of the most able and 
prominent practical electricians in this country. 
Astronomical queries by a practical astronomer. 
Chemical enquiries by one of our most eminent 
and experienced professors of chemistry ; and so 
on through all the various departments. In this 
way we are enabled to answer the thousands of 
questions and furnish the lartre mass of informa- 
tion which these correspondence columns present. 



The large number of questions sent— they pourin 
upon us from all parts of the world— renders it 
impossible for us to publish all. The editor se- 
lects from tbe mass those that he thinks most 
likely to be of general interest to the readers of 
the Scientific Amebican. These, with the replies, 
are printed ; the remainder go into the waste 
basket. Many of the rejected questions are of a 
primitive or personal nature, which should be an- 
swered by mail; in fact hundreds of corres- 
spondents desire a special reply by post, but very 
few of them are thoughtful enough to enclose so 
much as a postage stamp. We could in many 
cases send a bilet reply by mail if the writer were 
to enclose a small fee, a dollar or more, accord- 
ing to the nature or importance of the case. 
When we cannot furnish the information, the 
money is promptly returned to the sender. 

R. J. will find a description of the physio- 
logical and pathological propertie? of alcohol on 
p. 01. vol. 31.— F. D. will find a recipe for blacking 
for patterns on p. 409, vol. 33.— F. N.T. will And a 
prescription for boils on p. 379, vol. 24.— B. J. will 
And on p. 337, vol. 33, directions for s'aining white 
wood in imitation of black walnut.— H. G. M., 
T.W., G. H. C, H. E. K.,W.W. O., J. G. M., D. A.S., 
E. P. N.,W. W. Y., C. E. G., and others who ask us 
to recommend books on industrial and scientific 
subjects, should address the booksellers who ad- 
vertise in our columns, all of whom are trust- 
worthy firms, for catalogues. 

(1) T. S. asks : How can I separate gold 
and platinum filings ? A. Dissolve the filings in 
strong aqua regia (3 parts hydrochloric acid to 1 
of nitric acid), dilute with water,and filter. Evap- 
orate the filtrate to dryness over a water bath, 
dissolve in hot water, rinse the evaporating dish 
with a little chlorine water or aqua regia (as small 
a quantity as possible) and add the rinsings to 
the main solution. Add to the solution chloride 
of ammonium until no further precipitate forms; 
allow to stand in a warm place for several hours, 
with occasional stirring. Eemove the precipi- 
tate, which consists of the double chloride of 
platinum and ammonium, by filtration, and to 
the filtrate (the liquid) add a strong solution of 
protosulphate of iron ; heat nearly to the boiling 
point , and allow to stand in a warm place for sev- 
eral hours, and filter. This last precipitate con- 
tains the gold ; dry it on the filter paper, mix it 
with a little carbonate of soda (anhydrous) and a 
small fragment of rosin, place it in a small black 
lead crucible and heat strongly in a furnace or 
blacksmith's forge. If the amount of gold is 
small, it may be reduced on a piece of charcoal 
by means of a blowpipe and a good spirit lamp. 
If it is desired to reduce the platinum salt to the 
metallic form, it will be necessary to use the 
compound (oxyhydrogen) blowpipe and a small 
lime crucible : the substance should be mixed 
thoroughly with carbonate of soda, and the flame 
be made to impinge directly upon the substance, 
till it is fused to a clear button. The platinum 
salt may, however, be readily disposed of to any 
large dealer in fine chemicals or to manufactur- 
ers of platinum utensils. 

(2) \. P. says: I notice that in several in- 
stances you recommend 70 per cent alcohol for 
making shellac varnish. Is it better than 95 per 
cent, and why ? A. The chief recommendations 
are that it is much cheaper and does not evapor- 
ate quite as rapidly as stronger alcohol. The 
proportions of ingredients in the varnish depend 
altogether upon the character of the work upon 
which it is to be employed. 

(.8) J. C. K. asks. IIow is marking ink in 
cakes made ? A. It consists essentially of bone- 
black, lampblack, gum arable, molasses, and vin- 
egar. The quantities of the two latter ingredi- 
ents are quite small. 

(4) F. B. H. asks : 1. How can I tan or treat 
bladders so that they will remain soft, pliant ? 
A. We know of no such tanning process, and 
have not seen bladders treated so as to retain 
these properties. 

Is there a machine by which a penman can pro- 
duce one or more facsimile copies of a letter or 
instrument upon writing paper by the same op- 
eration that produces the original ? A. The Edi- 
son electric writing pen allows any number of 
duplicates of a writing to be rapidly made. But 
this does not make the impression at the same 
time as the original. The manifold writer, con- 
sisting of alternate sheets of colored paper (see 
p. 378, vol. 28) and prepared tissue paper, the whole 
being written upon with a blunt point, comes the 
nearest to your description. 

(5) A. G. S. asks : Is it a good plan to wash 
millstones with vinegar ? A. If the millstones 
are of good material, the vinegar should not hurt 
them,and would help to wash off insoluble earthy 
matters. Other very dilute acids would probably 
answer equally well. 

(6) W. asks : Has the lost art of coloring 
glass ever been rediscovered ? Last June I re- 
solved to make a preparation of paint to put on 
a tin roof. I used yellow ocher and oil mixed. I 
put on one coat. Not content with that, I went 
to work, put two other ingredients into a pot, 
heated them to boiling, put them into the paint 
pot, and gave the roof ansther coat of these four 
ingredients. It was very early in the morning, 
and the sun rose directly opposite the window, 
causing a very hot vapor to rise and settle on the 
second story window over the roof of the bay 
window. The rays of the sun were so powerful 
on these four panes of glass over the roof of the 
bay window that a perfect coloring of the glass 
took place. Any one, standing on the ground and 
looking up, can see 1 lights of glass over the said 
roof containing the mostbeautif ul colors that eye 
ever beheld, arranged as complemeutaiies, in 
more graceful style than any artist could do it. 
The colors cannot be rubbed nor washed off, and 
they cannot bo seen from the inside of the room, 
tbe glass being quite clear and transparent. A.Tbe 



art of staining glass has never been lost. Some 
of the ancient pigments cannot now be made. 
When the color is given to glass by a thin coating 
of colored glass, it is said ts be flashed glass. 
When the coloring matter is spread through the 
entire material, it is said to be ruby, or green, or 
canary glass, according as it is stained with the 
oxides of copper, or oxide of uranium, etc. There 
is no difllculty in doing it. The appearances you 
mention are known in optics as the "interference 
colors of thin films," and are produced by a trans- 
parent film on the glass. 

(7) P. Ij. G. asks: How may a dentist deter 
mine the fineness of a gold plate brought to him 
for repair, so that he may know what fineness of 
solder to use? A. Try it upon a touchstone and 
compare the streak with the streak of gold of a 
known degree of fineness. 

(8) W. S. asks: ]. Wh&t arc the relative 
volumes of 1 cubic inch of bisulphide of carbon, 
and 1 inch of its vapor at a tension of 15 lbs. per 
square inch? What is the wf ight of 1 cubic inch 
of bisulphide of carbon ? A. The density of bisul- 
phide of carbon at 60° is 1'27; a cubic inch would 
therefore weigh 252-45xl-27=320-6 grains. The 
density of the vapor of bisulphide of carbon is 
2-67 ; a cubic inch would therefore weigh 2(S7X 
0-30935=0 828 grains. A cubicinch of bisulphide of 
carbon converted into vapor at 60° and 15 lbs. 
pressure would therefore occupy 358 cubic inches. 
2. In what proportion must the vapor of a hydro- 
carbon, like benzine, be mixed with atmospheric 
air for perfect combustion? A. No general pro- 
portion can be given, the amount depending up- 
on the relative proportion of the carbon and hy- 
drogen in the compound. In the case of benzine, 
Co Ho, about 7)4 times its volume, in the state of 
vapor, of oxygen will be required for complete 
combustion. 3. Can such a mixture be lightedby 
a platinum wire heated by an electric current,the 
same as carbureted hydrogen gas ? A. Yes 

What paint or composition for iron will with- 
stand great heat without burning or scaling off 
soon ? It is intended for boiler fronts and fur- 
nace doors. A. There is none. 

(9) W. H. W. asks: How can I make a mu- 
cilage such as is used on postage stamps ? A. 
Use a strong aqueous solution of dextrin. 

(10) D. W. S. asks : 1. Has iodoform ever 
been successfully used as a medicine ? A. Iodo- 
form was first employed as a remedy by Bouchar- 
det of Paris in 1836. He recommended it as an 
alterative in scrofulous affections, etc. It soon 
fell into disuse. In 1818 it was again brought for- 
ward. At present it is not much employed as an 
internal remedy. 2. What is its effect on the hu- ' 
man system? A. It has been recommended for 
use in scrofula, goitre, rickets, syphilis, consump- 
tion, and some diseases of the skin. Iodine is 
also used in the same conditions,and many believe 
that the good effects which have been obtained 
from the use of iodoform result from the iodine 
which it contains, and which is set free when it is 
decomposed in the human body. It is usually 
given in doses of % to \% grains, in pill form. 
Iodoform is used as an external application to a 
considerable extent in cancer of the womb and 
breast, and as a dressing to certain forms of ul- 
ceration. Excellent effects are obtained from it 
when used in this way. It is applied either in 
powders, as an ointment, or in ethereal solution. 
Sometimes it is used as a suppository in the rec- 
tum or vagina. 3. Is it poisonous in any degree? 
A. When taken Internally in moderate quantities, 
it does not usually produce anj' irritating effects. 
In overdoses it occasions intoxication, great ner- 
vous excitement, acceleration of the pulse, stag- 
gering gait,and convulsions resembling those pro- 
duced by strychnin. The breath gives off the char- 
acteristic odor of iodoform. The quantity which 
will produce these effects and occasion death in 
the human being is not stated. In one experi- 
ment, upon a large dog, fifty grains proved fatal. 
One of the chief effects of iodoform is its antes- 
thetio power. This is very marked when it is 
used upon sores (not inflamed), and when applied 
to the mucous membrane. In the throat and 
nasal passages, the rectum and vagina, this is of- 
ten very decided. 

What is meant by standard copies of the ohm, 
in speaking of electrical measurements? A. For 
a description of the ohm, which is a measure sf 
eleetrical resistance, see p. 117, vol. 30. 

(11) B. says : I have thousands of tuns of 
sea kelp, not available for agricultural purposes. 
Can one suggest a method of utilizing it? A. 
Sea weed (fucus palmatus and satcharinus) is 
chiefly employed as a source of iodine. The pro- 
cess for extracting the iodine is very long and 
tedious, and it requires considerable chemical 
skill to carry on the business successfully. There 
is no work of this kind in this country. 

(13) E. S. T. says : I claim that, the larger 
the surface of a lightning rod is, the heavier is 
the charge it could conduct. A friend averred 
that it is the solid contents that must be consid- 
ered and not the amount of surface presented. I 
find on reading your journal that I am wrong. 
Can you stite what proof there is that shows that 
the surface area does not add to the conductibil- 
ity? The facts on which I based my arguments 
I find in Sllliman's " Philosophy," edition 1859, p. 
923 : " Electricity resides only on the outer sur- 
faces," etc. A. The question of conductivity 
may be regarded in two lights, the results of 
which are very different. For instance, we know 
experimentally that a wide and very thin foil of 
metal is capable of transmitting the charge from 
a large plate electrical machine, giving a fiash of 
perhaps several inches in length, while the same 
foil would be deflagrated by the currentfrom one 
or two cells of battery. This apparent anomaly 
is not so difflcult of explanation as might at flrst 
appear. In the former case, the electricity has 
what is called high potential or tension, and is de- 
ficient in quantity; in the latter, the quantity, on 
which the beating effects depend, is very great. 



A gain all conductors take what is called a charge, 
the magnitude of which depends upon several 
circumstances, and a certain time is consumed 
in the charging. Now, as regards comparatively 
short conductors at least, little or no heating ef- 
fect is produced until the latter becomes charged 
throughout, in other words, until thecun-cnt be- 
comes uniform in the different sections of the 
conductor. If, then, but a fractional part of the 
time required to charge a conductor is occupied 
in communicating electricity to it, the latter is 
not affected, notwithstanding the fact that it 
would be melted were a current of equal strength 
maintained through it for even a few seconds. 
Wo would conclude from the above, then, when 
the discharge is all but instantaneous, that con- 
ductors possessing considerable surface are most 
desirable; but when It is remembered that light- 
ning Hashes, besides combining great quantity 
with high potential, sometimes succeed each 
other so as to produce a veritable current, that, 
and a marginal allowance for safety, suggest thf 
employment of rods so constructed as to unite, 
with large mass of metal, csnsiderabie develop- 
ment oC surface. The item from Siliiman's 
"Philosophy" refers to the static charge: that 
alone resides on the surface, whereas, on the 
other hand, the whole mass of the conductor is 
concerned in transmitting a current after the 
charge has been once effecled. 

(13) J. H. B. asks: What kind of paint is 
best for painting galvanized iron exposed to the 
weather ? The zinc appears to oxidize between 
the paint and the iron, and then peels off, when 
lead or common paint is used. A. One of the 
best painis we know of for this purpose, v.' here a 
dark color is not objectionable, is common as- 
phalt dissolved in turpentine or benzine. It is 
extremely tenacious, dries soon, and becomes 
very hard and insoluble by the action of sun- 
light. It is flexible and very durable. Do not 
mistake it for coal tar. 

(14) E. Ij. W. says : I have a solution of ni- 
trate of silver precipitated with cyanide of po- 
tassium, also a gold solution done In the spme 
way. What cheap chemical could I add to let the 
work, in coming from the bath, need no burnish- 
ing ? The bath is : 1 oz. silver, cut in 8 ozs. nitric 
acid and 2 ozs. water ; and I add that to 5 ozs cy- 
anide of potassium In 32 ozs. water. A. There is 
nothing. 

1. Is there a soft soldering fiuid that will not 
rust ? I now use muriate of zinc, with sal ammo- 
niac added, but it rusts my tools. A. Try oleic 
acid (crude). 2. There is a solution sold named 
anti-oxidizer, which is clear as water, tastes sim- 
ilar to borax, and is used to preserve the color of 
gold and silver while being heated. The fluid is 
undoubtedly water and some chemical dissolved 
in it. I tried borax, but it does not seem to be 
that. It docs not answer the purpose. Have 
you any idea what it is? A. It is probably chlor- 
ide of ammonium (sal ammoniac). 

MiNKKALS, ETC. — Specimens have been re- 
ceived from the following correspondent8,and 
examined, with the results stated : 

N. F. II.— It is beautifully crystallized sulphide 
of iron in gneis rock. The outer shell is com- 
posed of sesquioxide of iron from the decompo- 
sition of the sulphide.— Two specimens in a needle 
box, with no name on it, have been received. No. 
1 is chalcopyrite — sulphide of copper— and car- 
bonate of copper. No. 2 is clay discolored by ox- 
ide of iron.— S. N. — No. 1 is a silicate containing 
iron, alumina, soda, lime, and magnesia. ITie 
nodular piece of stone is marcasite. No. 2 is sul- 
phide of iron with clay. No. 3 is a piece of shale 
with crystals of carbonate of lime in the crevices. 
J. N. C— It is a variety of infusorial earth. Sec 
p. 210, vol. 35.— G. W. S.— It is micaceoua sand from 
decomposed and disintegrated granitiferous rock. 
It does not contain any precious metal. Other 
than the attraction of gravitation, which acts 
alike between all bodies, there exists no attrac- 
tive Influence whatever between the metals and 
peach tree limbs (or limbs of other trees). The 
divining rod is not a scientifle instrument ; and 
aside from its employment in sensational tales, 
its wonderful attributes, like those of the philo- 
sopher's stone, are merely delusive fancies. 



COHHTINICATIONS BECEIVEO. 

The Editor of the Scientific American ac- 
knowledges, with much pleasure, the receipt of 
original papers and contributions upon the follow- 
ing subjects : 

On the Mississippi Jetties. By A. S. 

On Binocular Vision. By J. H. H. 

On Car Wheels on a Curve. By S. T. 
ilso inquiries and answers from the following : 

F. O. H.-C. A. C.-J. A. McN.-J. L. R.-C. W. J.- 

A. J. B.-E. B.-H. R. S.-W. C. F.-E. G.-J. T. S. 

HINTS TO COBRESPONDENTS. 

Correspondents whose inquiries fail to appear 
should repeat them. If not then published, they 
may conclude that, for good reasons, the.Editor 
declines them. The address of the writer should 
always be given. 

Enquiries relating to patents, or to the patenta- 
bility of inventions, assignments, etc., will not be 
published here. All such questions, when initials 
only are given, are thrown into the waste basket, 
as it would fill half of our paper to print them all ; 
but we generally take pleasure In answering briefly 
by mall, if the writer's address is given. 

Hundreds of inquit-les analogous to the following 
are sent : " Who sells a tricycle propelled by 
steam ? Whose is the best form of steam engine ? 
Whe sells electric telegraph wire? Whose are 
the best headlights for locomotives?" All 
such personal inquiries are printed, as wiU be 
observed.In the column of " Business and Person- 
al." which is speciaUy set apart for that purpose, 
subject to the charge mentioned at the head of 
that column. Almost any desired Information 
can In this way be expeditiously obtained. 
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Up to the hour of golngr to press, the list of pa- 
tents issued duriner the week ending: November 
21, and bearing that date, had not arrived from 
Washington. 




HOW TO 




mi OF PATENTS, 

AND 

How to Obtain Them. 
Practical Hints to Inventors. 

ROBABLY no investment of a small 
sum of money brings a greater return 
than the expense incurred in obtaining a 
patent, even when the invention is but a 
small one. Large inventions are found 
to pay correspondingly well. The names 
of Blanchard, Morse, Bigelow, Colt, Erics- 
son, Howe, McCormick, Hoe, and others, 
who have amassed immense fortunes 
from their inventions, are well known. 
And there are thousands of others who have real- 
ized large sums from their patents. 

More than Fifty Thousand inventors have 
availed themselves of the services of Munn & Co. 
during the THIBTY years they have acted as so- 
Ucitors and publishers of the Sctektipic Ameri- 
can. They stand at the head in this class of busi- 
ness ; and their large corps of assistants, mostly se- 
lected from the ranks of the Patent Office : men ca- 
pable of rendering the best service to the Inventor, 
from the experience practically obtained while ex- 
aminers in the Patent Office : enables Munn & Co. 
to do everything appertaining to patents cheaper 
than any other reliable agency. 

This is the 
closing in- 

OBTAIN aroMnii^ r^^ ^i 

ery letter,de8crlbing some iuvention,which comes 
to this office. AposiMue answer can only be had by 
presenting a complete application for a patent to 
the Commissioner of Patents. An application con- 
sists of a Model, Drawings, Petition,Oath,'andf ull 
Specification. Various official rules and formali- 
ties must also be observed. The efforts of the in- 
ventor to do all this business himself are generally 
without success. After great perplexity and de- 
lay, he is usually glad to' seek the aid of persons 
experienced in patent business, and have all the 
work done over again. The best plan is to solicit 
proper advice at the beginning. If the parties 
consulted are honorable men, the inventor may 
safely confide his ideas to them; they will advise 
whether the improvement is probably patentable, 
and will give him all the directions needful to 
protect his right. 
HoiT^ Can I Best Secure THy Invention ? 

This is an inquiry which one inventor naturally 
asks another, who has had some experience in ob- 
taining patents. His answer generally is as fol- 
lows, and correct: 

Construct a neat model, not over a foot in any 
dimension— smaller if possible— and send by ex- 
press, prepaid, addressed to Munn & Co., 37 Park 
Kow, together with a description of its operation 
afld merits. On receipt thereof, they will examine 
the invention carefully, and advise you as to its 
patentability, free of charge. Or, if you have not 
time, or the means at hand, to construct a model, 
make as good a pen and ink sketch of the improve- 
ment as possible and send by mail. An answer as 
to the prospect of a patent will be received, usu- 
ally by return of mail. It is sometimes best to 
have a search made at the Patent Office ; such a 
measure often saves the cost of an application for 
a patent. 

Prellmlnarv Examination. 

In order to have such a search, make out a 
written description of the invention, in your own 
words, and a pencil, or pen and ink sketch. Send 
these, with the fee of $5, by mail, addressed to 
Munn & Co., 37 Park Kow, and in due time you 
will receive an acknowledgment thereof, followed 
by a written report in regard to the patentability 
of vour improvement. This special search is 
made witj great care, among the models and pat- 
ents at Washington, to ascertain whether the im- 
provement presented is patentable. 

To Make an Application for a Patent. 

The applicant for a patent must furnish a model 
of his invention, if susceptible of one; or if the in- 
vention be a chemical production, he must fur- 
nish samples of the ingredients of which his com- 
position consists. These should be securely packed, 
the inventor's name marked on them, and sent 
by express, prepaid. Small models, from a dis- 
tance, can often be sent cheaper by mail. The 
safest way to remit money is by a draft or postal 
order, on New York, to the order of Munn & Co. 
Persons who live in remote parts of the country 
can usually purchase drafts from their merchants 
on their New York correspondents. 
Foreign Patents. 

The population of Great Britain is 31,000,000; of 
France, 37,000,000; Belgium, 5,000,000; Austria, 36,- 
000,000; Prussia, 40,000,000; Russia, 70,000,000. Pat- 
ents may be secured by American citizens in all 
these countries. Now is the time, when business 
is dull at home, to take advantage of these im- 
menseforeign fields. Mechanical improvements 
of all kinds are always in demand in Europe. 
There will never be a better time than the pres- 
ent to take patents abroad. We have reliable 
business connections with the principal capitals 
of Europe. A large share of all the patents se- 
cured in foreign countries by Americans are ob- 
tained through our Agency. Patents obtained in 
Canada, England, France, Belgium, Germany, 
Russia, Prussia, Spain, Portugal, the British Colo- 
nies, and all other countries where patents are 
granted, at prices greatly reduced from former 
rates. Send for pamphlet pertaining specially to 
foreign patents, wnicn states the cost, time gran- 



ted, ana the requirements of each country. Ad- 
dress Munn & Co., 37 Park Row, New York. Cir- 
culars, with full information on foreign patents, 
furnished free. 

Canadian Patents. 

In order to apply for a patent in Canada, the 
applicant mustf umish a working model, showing 
the operation of the improved parts; the model 
need not exceed eighteen inches on the longest 
side. Send the model, with a description of its 
merits, by express or otherwise, to Munn & Co., 
37 Park Row. Also remit to their order by draft, 
check,or postal order,the money to pay expenses, 
which are as follows: For a five years' patent, $50; 
for a ten years' patent, $75; for a fifteen years' 
patent, $100. The five and ten years' patents are 
granted with privilege of extension to fifteen 
years. 

Trademarks. 

Any person or firm domiciled in the United 
States, or any firm or corporation residing in any 
foreign country where similar privileges are ex- 
tended to citizens of the United States, may reg- 
ister their designs and obtain protection. This is 
very important to manufacturers in this country, 
and equally so to foreigners. For full particulars, 
address Munn & Co., 37 Park Row, New York. 

Design Patents. 

Foreign designers and manufacturers, who send 
goods to this coiJntry, may secure patents here 
upon their new pattern^, and thus prevent others 
from fabricating or selling the same goods in the 
market. 

A patent for a design may be granted to any 
person, whether citizen or alien, for any new and 
original design for a manufacture, bust, statue, 
alto relievo, or bas relief, any new and original 
design for the printing of woolen, silk, cotton, or 
other fabrics, any new and original impression, 
ornament, pattern, print, or picture, to be print- 
ed, painted, cast, orotherwise placed on or worked 
into any article of manufacture. 

Design patents are equally as important to citi- 
zens as to foreigners. For f ul particulars, send 
for pamphlet to Munn & Co, 37 Park Row, New 
York. 

Copies of Patents. 

Persons desiring any patent issued from 1836 to 
November 26, 1867, can be supplied with official 
copies at reasonable cost, the price depending 
upon the extent of drawings and length of speci- 
fications. 

Any patent issued since November 27, 1867, at 
which time the Patent Office commenced print- 
ing the drawings and specifications, may be had 
by remitting to this office $1. 

A copy of the claims of any patent issued since 
1836 will be furnished for $1. 

When ordering copies, please to remit for the 
same as above, and state name of patentee, title 
of invention, and date of patent. 

A pamphlet containing full directions for ob- 
taining United States patents sent free. A hand- 
somely bound Reference Book, gilt edges, con- 
tains 110 pages and many engravings and tables 
important to every patentee and mechanic, and is 
a useful handbook of reference for everybody 
Price 25 cents, mailed free. 
Address 

MUNN & CO., 

Publishers SCIENTIFIC AMERICAN, 

37 Park Row, New York. 

Bbaitch Office— Corner F and 7th Streets, Wash- 
ington, D. G. 




A.e a rule. It pays best to advertise what one has to sell 
or wishes to purchase, In papers having the largest cir- 
culation among the class of persons likely to be Interested 
In the article. Parties having Manufacturing Establish- 
ments to sell or lease, or who wish Estimates made for 
Constructing Bridges, Dams, Iron Buildings, Furnaces, 
Heating Apparatus, Steam Engines, Boilers, Wood and 
Iron Working Machinery, Agricultural Implements, or 
Contracts for Engineering Works of all kinds, will find 
that It pays to advertise In the SCIENTIFIC AMERI- 
CAN. 

The value of the SCIENTIFIC AMERICAN as an ad- 
vertising medium cannot be over-estimated. It goes 
Into all the machine and workshops In the country, and 
Is taken at the principal libraries and reading rooms In 
the United States and Europe. 

The SCIENTIFIC AMERICAN and SCIENTIFIC 
AMERICAN SUPPLEMENT have a larger circulation 
than all other papers of their kind In the world com- 
bined ; and at no period since the commencement of the 
publication of these papers has the weekly circulation 
been as large as at the present time. 

The actual Issue of the SCIENTIFIC AMERICAN Is 
47,500 per week, and of the SCIENTIFIC AMERI- 
CAN SUPPLEMENT, 15,000, making the combined 
circulation, 62,500 every week. 

If anything Is wanted In the mechanical line, advertise 
for It In the SCIENTIFIC AMERICAN. 

If one has a patent or machinery to sell, advertise In 
the SCIENTIFIC AMERICAN. 

If any one Is exhibiting at the Centennial, It will pay 
them to advertise where they may be found. 

For rates, see the first column of the last page of this 
paper. 



The Supplement. 

Next to the SCIENTIFIC AMERICAN, the SCIEN- 
TIFIC AMERICAN SUPPLEMENT has the largest cir- 
culation of any paper of its class published. The SUP- 
PLEMENT :s a distinct publication from the SCIEN- 
TIFIC AMERICAN, and bas a large circulation other 
than among the subscribers of tho regular edition. 
Terms for advertising are very low, as follows: 

Badk Page, tinledcover 36c. aline) Each 

InsUUpage 25c.a!ine) Insertion. 

Discount for large space, and to quarterly advertisers. 

Address the publishers, 

jyinnn. & Co., 

37 Park Roir, Neir York 
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Only $3.20 a Tear, including Postage. Weekly. 52 Numbers a Tear. 



Tliig Widely Circulated and splendidly Il- 
lustrated paper is published weekly. Every number 
contains sixteen pages of useful information, and a large 
number of original engravings of new inventions and 
discoveries, representing Engineering Works, Steam 
Machinery, New Inventions, Novelties in Mechanics, 
Manufactures, Chemistry, Electricity, Telegraphy, Pho- 
tography, Architecture, Agriculture, Horticulture, etc. 

nieclianics find in The Scientific American the 
latest and most valuable information concerning their 
various trades, and details of all the latest and best im- 
provements in machinery, tools, and processes, together 
with such useful knowledge as will tend to dignify their 
occupations and lighten their labors. 

Inventors find in The Scientific American all 
necessary instructions how to secure Letters-Patent for 
their inventions ; excellent illustrations and descrip- 
tions of the best inventions made in this country and 
in Europe ; an official list of all Patents granted weekly 
at Washington, with numerous explanatory notes ; dis- 
cussions of questions concerning the Patent laws of the 
United States, reports of trials in court, etc. 

Manufacturers find in The Scientific Ameri- 
can illustrated articles descriptive of the most recently 
invented machines used in various inanu/acturing op- 
erations ^ the different processes being lucidly described; 
engravings of new ornamental designs ; practical recipes 
of much value. 

Engineers find in The Scientific American 
valuable descriptions of all the best inventions connect- 
ed with Steam, Railroad, Marine, and Mechanical En- 
gineering ; together with a faithful record of the pro- 
gress of science in all these departments, both at home 
and abroad. 

Ctiemists find in The Scienti^'ic American de- 
tails of recent discoveries made in Chemistry, and arti- 
cles on the application of chemical science in all the 
useful arts. 

Agriculturists and Horticulturists find 
in The Scientific American engravings and descrip- 
tions of the best and most approved Farm Implements ; 
valuable information on matters relating to Floriculture ; 



the latest and best illustrations of New Ornamental 
Plants, for the house, lawn, or garden. 

All Classes or Readers find in The Scienti- 
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Cement for rust Joints (13) 187 

Cement for tin and other metals. M54 
Cementfor tinfoil and tin. ...(33) S79 



Cement for watertight wooden 

vessels 264 

Cement for wood, glass, etc 23 

Cement, hot waterproof 353 

Cement mortar (32) 187 

Cement, Portland 100 

Cement, Portland, on woodwork. 319 

Cement, rubber (15) 139 

Cement, tensile strength of 209 

Centennial Exposition, the: 
American chemical exhibit, 

the 216 

Attendance , the 294 

Austrian chemical exhlblt,the 197 

Austrian curiosities, two 232 

Awards, more 273 

Awards, the 241, 305.308, SB 

Ball puzzle, a theory of the..*262 

Belgian exhibit, the 3 

Belgian chemical exhibit, the 197 

Boats, curious "287 

Boiler, Swedish *323 

Boilers, safety 377 

Bridge, wooden 393 

British Judge's opinion, a.... 194 

Buildings, sale of the 393 

Burrstone mill 393 

Business reviving 341 

Buttonhole machine 313 

Calorimeter of the Mass. In- 
stitute of Technology 164 

Carpets, English 893 

Carriage wheels 280 

Carriages 33 

Centennial buildings, value 

of tne 178 

Centennial exposition, the.. 8, 
17, 33, 49, 81. 97, 146, 178, 
•267, 217, 282,248, 280, *297, 
313, •323,329,336,345. •SSS, 

360. 377, 393 

Chemical exhibits 216 

Chemicals 168, 197 

Chemicals, German 168 

Chinese exhibit, the 81 

Cinchona 223 

Close of the exposition 386 

Closing, the 329 

Closing ceremonies, the 345 

Cornell University 148 

Cotton and wool macninery.. 280 

Cotton pavilion '323 

Curiosities •323 

Desk and book case, com- 
bined •326 

Dividing machine, a simple.. •195 

Dog velocipede, a 33 

Doultonware, how made 329 

Dutch agricultural exhibit... 232 
Dutch chemlralexhibit, the.. 197 

Electric machine, dynamo ^150 

Emu egg ornaments •SSG 

Enamels, French 377 

Engine, steam, rotary *ls2 

Engine, steam, the Corliss *340 

Engines, steam, the Eclipse.. 329 
Engine, steam, the Putnam. .•351 
Engine, steam, the smallest.. 232 

Engineering, French 377 

English chemical exhibit, the 197 

English colonies, the 97 

English silver work, etc 329 

Fair, after the 360 

Fibers, the Spanish 232 

File, paper '326 

Fire engines, trial of. . .*239, 276 

Fire near the buildings 209 

Fish 17 

Fish dinner, a remarkable 273 

Floral and botanical display.. 248 

Franklin Institute, the 55 

Frencii chemical exhibit, the 197 
French working men's visit.. 162 

Furniture, combination "324 

Furs, Russian 282 

Gearing, a new •2=6 

German exhibit, the 297 

German workmen, arrival of. 213 

Glass making ^308 

Glass plates, jarge 345 

Gold and silver work,Russian*856 

Grindstone column, the •8ll 

Gymnastic apparatus, Swed- 
ish 217 

Hat.a$300 2i7 

Hell Gate work, model of the*2l5 
Holland, technical schools of 121 

Hotblast stove 393 

Hvdraullc annexe, the *lll 

Illinois Industrial University, 

the 69 

Incubator, the leviathan •297 

Inkstand *a26 

Japanese art objects •sse 

Japanese exhibit, the 3 

Japanese fiower basket, a *134 

Lace, machine-made 377 

Locomotive, the John Bull.. •386 

Loom mechanism, the 180 

Looms, awards for the Lyall. 345 

Looms, bag, carpet, etc 181 

Looms, positive motion '175 

Machine tools, a lesson from 

the 276 

Machinery exhibit, the 306 

Mainbulldlng, the *2u7 

Main building, minerals in the 296 
Main building, retention of 

the 263, 293, 307 

Massachusetts Institute of 

Technology 68 

Mechanical device '324 

Mechanical movement, new. '230 
Mechanism, a masterpiece of 188 
Milling machine, universal...* 15 
Mineral specimens, museum 

„, ot.. 329 

Minerals 296 

Mineral s, Canadian 296 

Minerals, foreign 2% 

Minerals In U. S. building.... 296 

Mining apparatus, Belgian 232 

Mocking birds I66 

Mortising machine •lU 

Motors, French 377 

Mound builders' relics •355 

Nails, adeermadeof 134 

Ornithological ornament "227 

Painting machine 217 

Paper making 162 

Pennsylvania railroad excur- 
sion 101 

Pennsylvania, university of.. 69 
Picking, improvements in.... 180 
Planer, matcher, and header. *U7 
Platypus or ornithorhyncus.. 393 

Plow , Daniel Webster's •323 

Postal envelopes 829 

Pottery, artistic 398 

Pottery, French 345 

Printing press, the Campbell* 47 

Railway cars 33 

Rhodonite, Russian 232 

Rubber shoe making 166,*262 

Rudder, a Jury ^297 

Russian exhibit, the 33. 49 

Russian technical schools 121, 330 

Russian trade education 265 

Sandwich islands exhibit .... 280 

Sawing machine, band • 31 

Sawmill, portable *319 

Schools, technical 121 

Scientific apparatus, French. 345 

Sewing macnine, a model 183 

Sewing machine contrivances 162 

Shafting, flexible 217 

Shuttle motions, early 175 

Shuttle, the fly 180 

Snuttle, the positive motion. •18O 

Siamese exhibit, the 297 

Silver ingot •323 

Soap and candle making... . 877 

State buildings, the • 4 

State headquarters • 5 

Statue of Liberty •355 

Steering apparatus, new 217 

Steerl ng apparat us, s team •198 

Stevens Institute, the 69 

Stone-sawing machinery M9i 

Sugar apparatus 33 

Swedish chemical exhlbit,the 197 
Swiss chemical exhibit, the.. 197 

Swiss technical schools 121 

Tallow, vegetable 232 

Tapestry 345 

Technical education 68 

Textile exhibit, the great .... •HS 

Tools, accurate 17 

Tunis display, the 28U 

Turkish section, the 248 

Typewriter, novel 162 

Vases, Chinese 829 

Vine, mammoth ^324 

Water cooler, a cork •318 

Water monkeys, Portuguese. "856 
Weights and measures 345 



Wire, iron and steel 8 

Woods, tropical 232 

Woodworking machines, 

French 877 

Woodworking machinery 

•118, ^147, •'3^5 
Woolen machinery, Belgian. . 248 
Worcester Free Institute, the 68 

Chain and gear fastenings ^200 

Chair and secretary, combined... ^294 

Chairs, common sense 342 

Charcoal, measurement of. ..(46) 1C8 

Charcoal, pores of , 319 

Check rein • 86 

Cheese.Engllsh— Its manufacture*403 

Cheese factories In England 167 

Cheese Industry, the 354 

Chemical Society, American 90 

Chemicals, rare, for 12 cents 890 

Chemistry, the Leverrler of 320 

Chimney cowl. Improved • 69 

Chimney cowls •377 

Chinese l.nmlgratlon 812 

Chinese views on English science 383 
Chloride of silver, separating (1) 315 

Chloride of sulphur (8) 395 

Cholera, new treatment for 119 

Chloroform given during sleep.. 338 

Chromium, distribution of ill 

Chuck, handy form of '372 

Chucks, lathe • 88 

Cider, preserving (13) 189 

Cigar scientifically dissected, a. 241 
Circle, ratio of diameter to cir- 
cumference STi 

Citron, preserving ^35) 332 

Cleaning brass inlaid work 197 

Clematis, the 15 

Climbers and shade 291 

Climbing a standplpe ..'. 71 

Clock, a curious •371 

Clock time drop attachment •338 

Clocks, remarkable 401 

Cloth, acidifying (20) 362 

Cloth, restoring color to (20) 171, 

Clothesline fastener ^166 

Cloud 8, manufacture of 227 

Concrete blocks, hollow, for 

building 406 

Copal, dissolving gum »46 

Copper, fusing (2) 379 

Copper paint ig 

Copying old manuscripts (8) 171 

Corn cobB, utilizing 69 

Corn mills, power for U7 

Cotton and wool, to distinguish. 357 

Cotton lint on walls (43> 1O8 

Coiton machinery, power for... 151 
Cotton-picking Invention wanted 3f8 
Cotton seed huller, Kahnweiler's 3.^0 

Cottons, new size for 146 

Coughs, the causes of .'. 120 

Coal at sea, spontaneous combus- 

,, tlonof 225 

Coal by smoke, waste of 232 

Coal, cheap 176 

Coal dust as fuel 179 

Coal fields In Utah 194 

Coal, formation of anthracite... 72 

Coal gases and mortar (4) 2l9 

Coal hod. self -discharging • 51 

Coal, spontaneous combustion In 360 
Coal, weight and measurement 

of 117 

Coca leaf, the 50 

Coca plant, the «279 

Cockroaches, to drive away 82 

Cocoons, unmarketable 258 

Coffee, burnt, as a disinfectant.. 7 

Coffer dam, trial of a new 209 

Cold in the head 351 

Collision, a singular * 1 

Colorblindness and its remedy.. 368 

Color, new blue 134 

Color spectra, ocular, and their 

causation 112 

Colors for confectionery, etc 118 

Colors, fugitive 319 

Colorsof animals 185 

Colored calcium lights (7) 11 

Colored rocket stars (7) 43 

Compass, remarkable Japanese.. 67 
Compost, to prevent overheat- 
ing of 9 

Compressed air as a motor • 82 

Concrete building (28) 123 

Condonsor for induction coll. (17) 347 

Connecting rod motion (i) 187 

Connecting rods, engine (16) 315 

Consumption, open air for 319 

Cookery, a college of 85 

Cool, do not get 48 

Crackers, to keep dry 8.i9 

Cramp, swimmer's 322 

Cremation, American 167 

Cremation of Baron de Palm.... 401 

Crosshead for locomotives ^246 

Crotonoil, applying « 22 

Cryo lite and Its uses 375 

Crystalloid on colloid 406 

Cultivator, a novel • 4 

Curcullos.to dispose of 289 

Currents, ocean shore (2) 331 

Currents, tides, effect on harbors 100 
Cyclone In Bengal, the great 384 



Dam, building a (21) 107 

Darwinism, ultra 304 

Deadening sound (14) 362 

Deed, a remarkable 199 

Deep, the wonders of the 52 

Deer, Chinese •sgi 

Dental gardening 134 

Dental inventions, two new * 18 

Development theory, American 

contributions to the 176 

Dlagometer, Rousseau's "184 

Diamonds, cleaning (ii) n 

Diastase (27) 316 

Dictionary, the New Mechanical. 242 

Dinner , silence and haste at 353 

Disinfectant, chloride of lead.... 354 

Disinfectants 120,(14) 33i 

Dispute, how to settle a 290 

Distillery, a solar.. 325 

Ditching machine •isg 

Dock warehouses, London 387 

Door knob •iss 

Draft regulator, automatic '179 

Drains In land ii7 

Dredging machinery ^146 

Drill chuck, Almond's • 6 

Drill chuck, the Victor^ 210 

Drilling hard iron (24) 43 

Drop hammer, direct-acting • 67 

Drugs, the most useful 121 

Drumheads, preparing (15) 107 

Dryers for Unseed oil (10) 362 

Dust, allaying 99 

Dust storm, an Indian 3H5 

Dwarf, a remarkable 117 

Dye, brown, for straw hats. ..(42) 236 

Dyeing fawn color (14) 43 

Dyeing kid black (29) 187 

Dyeing leather (35) 235 

Dyeing saffranin rose on silk 406 

Dyeing with artificial alizarin .... 6 

Dyestuff, a new 264 

Dyestuff, a purple cyanide 136 

Dynamite, experiments with fro- 
zen Ill 

Dynamite vs. plow s 244 



Ear, removing matter from the.. 825 

Earth and Its atmosphere, the 52 

Earth , growth of the 311 

Earth's axis, change of the 72 

Earth's heat, investigations on 

the 2 

Earth's motion, the 37S 

Earth's motion. Irregularity of 

the 821 

Earthenware, glaze for 353 

Earthquakes in Europe 145 

Echoes In large rooms (8) 189 

Economy of life, true 279 

Egg cup. a paper "195 

Kgg-hatchlng, artificial (44) 284 

E.'g holder, new ^181 

i-gg, to cook an 359 

Eggs, tree froiz 98 

Eggshells, utilizing (45) 188 

Electric amalgam (9) 171 

Electric battery, a new • 67 

Electric conductivity of carbon. 84 

Electric fire alarm 246 

Electric Illumination, discovery 

In 869 

Electric light experiments, An- 
thony's 339 
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Electric light on a steamer 67 

Electilc locomotive wheels 278 

Electric machine, the Holtz (31)124 

Electric valve, Oaugiiln's 1R4 

Electric waves, velocity of 278 

Electrical dust figures £5) 

Electrical experiments, new •1«4 

Electrical rubber 406 

Electricity as a transmitter of 

110 win- S7 

Elucti-Icity, nature of 406 

Electricity, passage of, through 

gasea 241 

Electro-chemical discoverles.Uer- 

thelofs 112 

Klectromagnetic engine, Cama- 

cho's *310 

Electro-plating *248 

Electroplating leaves, Insects, etc 47 
Electroplating, who originated.. ?.Vi 

Electrotyplng flowers (39) 380 

Electrotyplng Insects, etc 341 

Elements, volatile (12) ^51 

Kmery, coating wood with,..(i2) 3TD 

Emery grinder, car box * 54 

Emery wheel knite guilder '3b7 

Emperor's farewell, the (i4 

Emjjloyment, honorable 3rj4 

Enameled cooKing vessels 33S 

Encyclopeedla, Appleton's 3IJ 

Engine ports, etc (J) 27 

hnglne, rotary, Gallahue's I 

Engine, steam, new 'WB 

Engine, the balance 2Sl 

Engine, the Corliss (8 2(j8 

Engine, the Uanis-Corliss * 95 

Engine, the JSlles '370 

Engine, w^ter, a *'i'JO 

Engines, American and English. 5i) 
Engineer's convention, the civil. 20 

England's dilemma 2!4i 

Engraving process, new 134 

Engraving, steel plate 185 

Envelope niacliinejy 281 

Etching on glass 199 

Eucalvptus globulus, the 297 

Evaporation, fuel for Ill 

Evaporation, surfaceior (U) 123 

Kvolution, t nought 3 on 345 

Exhibition, the rrench 361 

Explosion, the Thunderer 161 

ExjiloMlve, new safety 274 

Explosive compounds, new. 37S 

Bxpobitlon, African international 2j2 

Exposition, JNew tioutli Wales 370 

Eye, ai-tlllelal '374 

Eye ball, drainage of the 31 :i 

Eye , def cctR In the human 2l0 



facts and formuli)p.57,71.lul, '117, 

Failures, what tliey teach 

Fall of a projoctilt! (1) 

Farmers, educated 

Faiiiur's foes, the.... 

Farmuri, good times fpr 

Farnnng In California.'. 

FascenliiKs; chain gear and 

Feathers 

Feeder, furnace ' 

Felcmg ' 

T'euce over a hill (8) 

Fcrro-tartaric acid (:i8) 

Fertilizers, inlluenee of * 

Flei-y furnace, walking in the... 

Filters for waterworks 

Fire ariii8,breech-loadlng"l30,'l52 

Fire engine, hand ^ 

Fire engine, steam ' 

Fire engines, English 

Fire, In case of 

Fire ou the hearth, the •. .. 

Fire place arch bar ^ 

Fires 111 theaters, prevention of. . 

Fireproof dress 

Fireproof ropes (18) 

Fish culture 

Fish culture, American 

Fish, curious, New Yoi-K aquarium* 

Fish hooks ' 

blsh of seven colors, etc 

Fibhes, nest-buiiaiug * 

Fishes, the voracity uf 

t'lax 111 Missouri 

Flax liianufactLire in America.... 

flours, watertight (23) 

Flouibolt, a new * 

Flour sacus, marking (6) 

Flowers and plants, to preserve. 

Flowers, fertilization of 

J<'luorescence 

Fodder torK, a new * 

Fortune undeveloped, a 

Free trade with the sandwich Is- 
lands 

French exposlrl^n, iSiS 

Fnctiou, tne co-erlicient of (H).. 

Frog, the 

^'roat and moles 



G 

Gage, steam ^354 

Gages, the battle 01 the IK3 

tjaillum, the physical properties 

Of 811 

Galvanizing iron («} 1^3 

Galvanometer, testing *8!;(i 

Ganoids, Noitli Aineiican 1K5 

Gas burner, self-regulating * 4 

Gas cuai, explnsive (li) C7H 

Gas heater, patent *275 

Gas leaKs, to detect 3b7 

Gas lights, inventor of 341 

Gas, new process torilluminating .'^1 

lias pipe, the long 68 

Gas process, the L.owe 2b6 

Gas worKs on tue kitchen range..* m 
Gases, presauie and volume... (7) 123 
Gasoline, naphtha, and benzine.. 7 

Gates, hangings lur *17^ 

Gear-making dial, a :ii4H 

Gears, caicuiatmg the power of 

(12; '139 

Gelatin insoluble (3S) 332 

Geiatin, iiioss, to clarify (25) na 

German silver, to analyze 166 

Gerinuiation at low temperatures 3i2 

Ginger ale, lieliast 4 

Giruers "SW 

Glass, ancient Grecian Hu 

Glass, baistie 405 

Glass, euiiuus colors on (6) 409 

Glass, curiouslragile i35) 12i 

Glass, hardening 72 

Gh.ss, jscratched on (21) 379 

Glass, spontaneous fracture of.., 3i3 

Glucose, the mauutactiire of 23 

Glycerin 2i9 

Glycerin an alcohol (3'J) 203 

Giyuerin, crystalized 193 

Glycerin, to puriiy 325 

Goiaaiui platinum, separating (l) 40!) 

Gold 111 Aiiierlea 200 

Gold mine, a great 87 

iioiU niining, ntw phase In 38 

Gold plalC;-, testing (7) 40-1 

Gold, volatilized 1.14 

Gongs and cyninals, metal for 30e 

Governor, need tor an eifective. 2ya 

Governor, steam ■■70,»3o4 

Grain-drying process, curious :i83 

Gravitation, a mechanical theory 212 
Gravitation, the facts of the laws 

of 148 

Greenstones, the New Hampshire ia6 
Grinding maclnne, drill anu tool. ^326 

Grindstones, speeii of (3j c47 

Gaanlne as 

Guauo, artilielal 128 

Guano, bat isti 

Guil, tiie sea *247 

Gun cotton, expt-rlments with... 50 

Gun, new Gatliug *ii4 

Gun, tue 38.tdn 324 

Guns, the (;ost of ;ju6 

Gunpowiier, the blessings of 2o4 

GypBuai. calcining (fi) m'i 



H 

Hail, the formation of *404 

Hair, bleachhig the (,36) 22u 

Hair, falling iHl 

Hardware manufactures, British 357 
Harmony ana discord with optical 

studies * 37 

Hats, cleaning felt (2j) 379 

Hats, grease stains on 7 

Hay elevator and carrier * 67 

Hay fevcr, new theory of. 113 

Hay foi k, improved * 38 

Hay, weight uf lul 

Health and occupations, etc S93 

Health liints for the eeason 48 



Health lift, Smller's 889 

Heated terms, their causes and 

dangers 64 

Heater, deposit in feed water. (2) 171 

Heater, feed water *358 

Heating air for furnaces *102 

Heating and ventilating school 

houses (r^) 107 

Heating and ventilation (2) 299 

Heating by radiation (2) 203 

Heatlngby steam 213 

Hellbender, Alleghany *391 

Hell Gate blast, the 240 

Hell Gate explosion, success of 

the 226 

Hell tJate explosion, the coming. 176 

Hell Gate rocks, the *214 

Hell Gate, vibrations from 308 

Hemlptera or bugs, the *295 

Henry rff. Tyndall agahi 320 

Highways, public construction of 183 

Hog bouncer, the 15 

Hole, a materialized 249 

Honey buzzard, the *19'.) 

Horse from his load, distance of 

a (49) 60 

Horse, swimming a 226 

Horses, hiring 154 

Horseshoes, tool for bending * f>l 

Horticultural hints 407 

Hose attachment for faucets '182 

Hose coupling '383 

How we lived ; 1S61-65 404 

Hospital construction, improved 227 

Hospital in a crater, a 343 

Hot weather, last summer's 308 

House building '376 

Hurricane, a severe 311 

Huxli;y's, Professor, address at 

Uuff alo 169 

Huxley, Professor, and Dr. Tay- 
lor 28R 

Huxley, Professor, lectures In 

America 224 

Huxley's arrival. Professor 12^ 

Huxley's mistake, Professor 256 

Hydraulic calculations 67 

Hydraulic presses, etc *312 

Hydrogen, lathe universe all 112 

Hydrophobia (3) isH 

Hydrophobia and intemperance. . 276 

Hydrophobia, preventive of 129 

Hydrostatic apparatus *,m2 

Hygela. the model city 295 



Iceboat sailing faster than the 

wind (6) 

Ice, elasticity of 

Ice, formation of (7) 

Icehouse details (19) 

Ice ponds, look to your 

Ice machinery ' 

Ice velucipede, new 

Ice water headdress 

lee, weight of (3) 

Illumlnailon, comparative cost of 

Indian manufactures 

Indian mounds in Iowa 

Indicator, engine 

Induction coils, to make (20) 

Industrial apparatus ' 

Infusorial earth 

Infusorial«carth and Its uses 

Ink, indelible, without silver 

Ink, making black 

Ink, marlving. In cakes (3) 

Ink, printing (I6) 

Ink, red 

Inks, chromic 

Inks, logwood 

Insect powder gun ^ 

Insect specimens, killing 

Intelligence the key to success.. 

Invention, demand and sujiply in 

Inventions patented in hngland. 

57, 103, 121, 154, 185, 249, 

Inventive honors 

Inventors, a plea for 

Inventors, opportunity for. .154, 
Iodide of potassium crystals.. (8) 

Iodoform In medicine (10) 

Iron and steel working improve- 
ments 

Iron beams, strength of (3) 

Iron, cast.new mode of strength- 
ening 

Ice, crystalized .... 

Iron, liber in puddled 

Iron, forms of ^ 

Iron In ilrebrick 

Iron, new use for 

Iron, nrecipltatlng (19) 

Iron rust a cause of fire 

Ironwork, mediypval '99,*: 

Irrigation, the profitableness of. . 

rrigator, new ^ 

Ivory billiard balls, substitute for 



Jack, compound engine * 83 

Jacquard,the loom inventor 227 

Japan, gold and silver in 194 

Japan, improvements in 326 

Japan, industries, etc., of ... 72, 89 

Japanese chemicals 89 

Japanese oils, soaps, etc 89 

Japanese paints, varnishes, etc.. 89 

Japanese paper 100 

Jaguar or south American tiger, 

the * 71 

Jelly fish n67 

Jetties *275 

Jetties, the 131 

Jetties, the South Pass 72 

Jonathan, brother. Is he very 

slim? 177 

K 

Kaolin 120 

Kaolin, American 47 

Rero-sene dangers, tinioly 97 

Keys, fitting *248 

Kingfisher, history of a young.. 210 

Klogiyo, Japanese *391 

Kitchen, a gigantic 120 

Knife and lape line. combined *194 

Knife, pocket and draw * 50 

Knowledge made useful 375 

L 

Laboratory apparatus, simple . . . .*405 

Labor, some thoughts on 288 

Lace making In England 407 

Ladder, step and extension *102 

Lnmp chimney * 22 

Larnpwicic trlinm<Ts *131 

Larva?, rat-tailed 22S 

Latns, metallic *376 

Lathe centers ...(7) 379 

loathes, counter gear for *342 

Leaching vat '243 

Lead and mercury salts 261 

Lead bath •243 

Lead, hyposulphite of (:i4) 3:<2 

Lead plates, to join 70 

Lead tree (6) 21^1 

Learning, the road to lfi.5 

Leather, dressing for (20) 59 

Leather scourer, etc., automatlc'210 

Leather, vegetable 99 

Legal cuucation in the U. S I'.f7 

Leopards In N ew York city 116 

Leveling rod - *2r8 

Life insurance as a social force. . ]y7 

Life on the earth ifii 

Life, painless extinction of 306 

Life without light 32 

Life-preserving cap, etc ♦242 

Lifting machine * 80 

Light, the im])act of I32 

Lights, coast, injured by birds... 310 
Lighthouses, Illumination of .... 151 

Lightning conductors 153 

Lightning conductors, testing. .*386 
Ligntning, protecting buildings 

from 277 

LightnIngro(ls...(24) 11,161, (12) 40".) 

Lily culture 7 

Lime, burning *243 

Lime, shell 821 

Lime water (22) 139 

Lime water in bread and milk.... 118 

Link block for locomotives *2;iO 

Linnaeus, themerltsand demerits 

of 324 

Lioness, the Dublin 63 

Liquid for high temperatures .... 227 

Liquid indicator 149 

Livmg on *15 a week 64 

Lizard, the horned *15S 

Lizards, flying 'Sll 



Lizards, flying, of America 185 

Locomotive building in England 53 

Locomotive, tee * 40 

Locomotive, rapid transit *S42 

Locomotives and railways *3:J9 

Locomotives for steep grades 18 1 

Locomotives, Incendiary 129 

Locomotives, those colllaed 213 

Locustfllghts east of the Mlssis- 

Ippl *392 

Locust pest, the 9 

Locusts, a few more words about 84 

Loggers live, how 290 

Look out for him 261 

Lubricator *386 

Lubricators * 88 

Lumber operation on the Sus- 
quehanna *399 

Lung tester, a new '242 

HI 

Machine for making cab drivers 

honest 290 

Machinery, care of, no mystery. 199 

Madder orange 133 

Magic lantern slides, painting . .54, 330 

Manganese 226 

Manganese, the literature of.,.. 259 

Magnetism and carbon 378 

Magneto-electric extra currents 

(8) 219 

Man in America, physical 128 

Marble, imitation 130 

Marine service. the U. S. revenue 15 

Marking paste, red (is) 379 

Mas onry *376 

Matches, safety (34) 379 

.Materials, notes on the resistance 

of 190 

Materialism, what Is 2^10 

Maternity, Joint stock 179 

Measures, standard 289 

Meat in Europe, American 230 

Mechanical movement, ingeni- 
ous 2S1 

Mechanical movement, new • 50 

Mcphanlcal movements, the sci- 
ence of 177 

MeloU auger 191 

Mercury, expansion ot (1) 11 

Mercury from nitrate (12) 315 

Metal for pump plungers (14) 27 

Metal-punching machine *16G 

Metals absorbed by plants 2 16 

Metals, sonorous qualities of 306 

.Meteors, recent 65 

Meteoric iron In steeples 163 

Meteorite In Kansas city 311 

Meteorites ny 

Meteorites, origin of 120 

Meter, the French, inaccurate... 212 

Mica, pulverizing (30) i87 

Microscope, a sermon preached 

by the 225 

Microscope, the gas *328 

Mildew on kid gloves (7)235 

Milk, new method of testing 120 

Milk, setting 18 

Milling attachment for lathes. . . .•271 

Millstone dresser, diamond '383 

Minerals, Bergen Hill 35 

Mining, deep 50 

Mirrors, improvement in making 35 

Mipsissippi jetties, the 68 

Mississippi Jetties, progress of 

th" 273 

Molding cylinders, new method 

of • 51 

Moneybox, a mechanical "34 

Moon and the weather ,. 226 

Moon, size of the .........(20) 11 

Moon, the green fields of the 160 

Moon's atmosphere the 144, 196 

Moon's longitude, the, etc 164 

Mortar, bright red (5) 119 

Moths iu carpets 23, (9) 362 

Moths, the death's head 104 

Moths, some well known British* 87 

Mouse plague, a 294 

Mucilage for postage stamps . . (9) 409 

Musical building blocks •274 

Mustard, brench (10) 11 

N 

Jfl all extractor, improved ♦258 

Naphtha, benzine, and gasoline,. 7 
Naval items. 73, 79, 100, 120, 137, 

149, 185, 229, 261 

Needle making 403 

Nervous diseaaes.lncrease of .... . 82 
New books and publications.. 9, 
25, 41, 91, 105, 137, 185, 201, 

250, 2(fe, 281. 313, 330, 361 
New Tork, celebrating July 4 in 48 

Nickel and Its preparation 149 

Nickel mines, American 211 

Nickel. New Caledonia 81 

Nijul-Novgorod fair, the 115 

N Itric acid , test for 15 

N itro-cumic acid 120 

Nitroglycerin 407 

Nitroglycerin, shipping 293 

Nitrous oxide, making (4) 43 

North star on the nierlilian.*(IO) 139 
Notes a:id queries: 11, 27, 43, 59, 
76, 92, 107, *123, *I39, 156, 171, 
l^i7, 2a3. 219, 235, 251, 268, 2S3, 
299, 315, 331, 347, 362. 379. S95, 409 

i-sothlng to do 322 

Nut trees, raising 293 

Nuts from bolts, etc., removing. 3W 



Obesity, Mr, Banting's remedy 

(5) 92 

Obesity, reducing H5, 375 

Obituahy: 

Delvlgne. Gustavo 391 

Fearn. Thomas 2.55 

Lick, James 263 

Kussell, W. D 22 

St. (Jlalre-Devllle, Charles,... 394 
Occupation and the death rate In 

England 169 

Ocean echo, the 320 

Oceanic circulation controver.iy. 90 

Occupations and health, etc 393 

Odontography a new 181 

Oil, cotton seed, dryers for.... (5) 156 

Oil cup, a new ♦ 194 

Oil pipe lines ."K) 

on plpe300 miles long 135 

Oil stains, linseed (28) 187 

Oil stains on marble (29) 235 

Oils, adulteration of 346 

Oils, bleaching (9) 11 

Oiling pulleys (32) 332 

Olympla, excavations at , 87 

Optical Inversion, etc 65 

Optics of photography, the ♦ 56 

Oracles of ancient Greece, the... 32 

Orators, a hint for nervous 319 

Organ pipe metal 130 

Or-moulu 22 

orris root, oil of 199 

Ostrich and her eggs (18) 331 

Otto of roses 368 

Ourselves as others see us 262 

owl, the Cornell 371 

Oxygen In the atmosphere 345 

Oyster on horseback, a 115 

Ozone an active poison 227 

Ozone machine • 83 

Ozone mixture, experiments with 369 

Ozone, powder for producing 194 

Ozone produced bywaves, etc... 310 
Ozone— what is it? 1 iq 



Paint, acid-proof 278 

Paint for galvanized iron (13) 409 

Paint stains on linen, etc (5) 4:1 

Palms, two beautiful •119 

Paper car wheels 84 

Papci'-coloring machine ♦354 

Paraffin from hydrocarbon oils. . . 34 
Paraltin oil, agricultural use of.. 39 

Paraguay tea j Ill 

Parasol and umbrella, detachable 

handle •US 

Paris green (31) 203. (27) 283 

Passenger to a seat, rlgntof a.... 329 

Paste that will not sour (6) 299 

Patent agent ought to be, what a. 325 

Patent association, the U.S 195 

Patent decisions of the coukts: 

Billiard table 313 

Boot heel polisher 106 

Corset loom lo6 

Drive well 25 

Eraser pencils 9 

Fluting machine 58 



Gage cock 58 

Harvester ., 233, 40« 

Hats, stitching 313 

Iron bronze 'iV.i 

Oil well tubing 73 

Patent damages WK 

Patents, annulling 58 

Patents, extended 5S 

Patents, foreign 91 

Pressing machine 313 

Refrigerator 313 

Sheep-shearing machine 25 

Shutter hinge 233 

Patent law reform In England 298 

Patent laws, new German 272 

Patent machine , selling a 2 42 

Patent system, the British 279 

Patent youi ■ inventions 178 

Patents, cheap, advantages of 256 

Patents for seeders and planters. VM 

Patents in Great Britain 2i3 

Patents, official Hst of. 12.28,44, 
60.76, 92, 10«, 124, 140. 156, 172, 
188, 204, 220. 236, 251 268, 2S4, 

IX). U 847 363. 395 

PatcBts, recent American and 

foreign. 10, 25, 41, 58, 74, 91, 

06, 121, 137, 154, 169. 185, 201. 

17, 233, 2^)0.267, 281,298.314. 

330,346, 361,378, 395, 109 

Pavements, the Nicholson i«3 

Payment, prompt 389 

Pen, fountain • 98 

Pendulum, new compensating... 133 

Pentatoma grisea ^295 

Personalities In one person, two. 192 
Petroleum and natural gas in 

blast furnaces * 83 

Petroleum as a lightning conduc- 
tor 244 

Petroleum as a lubricant in turn- 
ing steel 36 

Petroleum changed Into electri- 
city, etc 289 

Petroleum tanks, construction of 223 

Pharmaceutical apparatus '387 

Phosphorus, fiuld CW) 332 

Photo-chemicals 34 

Photo portraits with borders 38 

Photo preservative, hops as a... . 134 

Photo-printing, mechanical 153 

Photograph, tne magic 1S3 

Photographs, copying, on glass 

(2.8) 3:n 

Photogi-aphsof blood 154 

Photographs, transfei-rlng to 

class (2) 59 

Photographic baths !.."!... ".,.(14) 409 

Photographic gallery, in a 3;i2 

Photographic solar apparatus, 

Janssen's M02 

Photographic test plate, anew.. 259 

Photography, astronomical 152 

Photography, the optics of • 57 

Photography, underground 405 

Pnrenology and surgery 208 

Phyll oxera remedy, a new 328 

Physical culture, the effects of.. 242 
Physical culture, the limits to... 385 

Pipe coupler *ii8 

Pipe cutting and threading ma- 
chine «163 

Piston, Improved .•182 

Planer.pony ; * 38 

Planet, the intra-mercurial ^257 

Planet Vulcan, the supposed. 304, 

♦321, 340, 3!j6, 389. 390 
Planing machine, hand and powerMte 

Plant, a dangerous 342 

Plant anaestliesia l62 

Plants, multiplying ♦ 55 

Plants, seasonal behavior of 264 

Plants, water • 55 

Plants, watcHng house .308 

Plaster molds, insoluble (4) 395 

Plate, to clean 184 

Plating with German silver 20 

Platinum pictures 133 

Pneumatic tubes 328 

Poisons Ill 

Poisoning by Virginia creeper... 134 
Poisonous garments,a hot weath- 
er peril , 65 

Polishing In the lathe ...fl8) 139 

Pompeii, discovery at 216 

Postal law, the obnoxious. .. 65 

Potato beetles, facts about 63 

Potato beetles, notes on 164 

Potato blight, mineral manures 

for 40 

Potato bug sailors 91 

Potato bugs (51) 44 

Potato bugs poisonous, are 116 

Potato pest poison li6 

Potato starch (2) 235 

Potatoes, preserving (17> 107 

Pottery at the American Institute 

Fair 233 

Practical information for practi- 
cal men 193 

Practical mechanism. *21, *53,*8.5, 
•U7, ♦165, '229, -244. *27T. ■30'J. 

•3^11, *S'iZ 

Procyon, the companion of 383 

Propeller, a light draft *25.5 

Propelling a vessel, power for (29) 12 

Prize for a bleaching agent i;iO 

Prizes for temperance investiga- 
tions 54 

Psycho is worked, how •... 386 

Pump, a new steam *;i71 

Pump, compound steam *211 

Pump, steam Jet • 50 

Pumr . the Harris steam 281 

Pump, the Mystic 399 

Pumping, underground 47 

Pumping water (l) .W5 

Putty, removing old 3^16 

Pyrollgnateof Iron (12) 43 

Q 

Quinine, analysis of is) :«1 

R 

Kadiata,the ♦ 167 

Radiometer, Bnttger's experi- 

mentd 79 

Radiometer, Crooks' 24, 164 

Kaillometer nut a IIghtmotor,the 385 

Radiometer, the, and electricity, 116 

*.i>6, 244 

Ralls, proportions of (31) 235 

Railroad accident, a 392 

Railroad, a single tracK 402 

Railroad building, progress of... 247 
Railroads in the u nited states .... 2.^0 

Railway collision, a singular 36 

Railway economy im 

Railway r.il, improved * 35 

Railway signal, electric • b6 

Railway, South African hj3 

Railway, the first Chinese i32 

Railway, the Greenwich, London 211 
Railways, American and English 209 

Railways and locomotives ♦339 

tiambling notes :i82,*248 

Rawhide (2) 362 

hawhlde, transparent (43) 46 

Razors, polishing... (9) 71 

Recipes, useful 24 

Records, interinltteut, etc, 336 

Red wash for brick houses 293 

Rheumatism 99 

Uhubarb 39 

Rlfie match, Interuitional '213 

Rltles, setting triggers of *3;i5 

Kiyht-handed, why are we 16 

River, to measure ihe width of a*2.6 

Roaches, paste for (25; 8u8 

Rocket composition (18) 107 

Rocky mountains, the structure 

and age of the 129 

RoUing mill, a Chicago 1;U 

Rooting, zmc 21S 

Rope clamp, a slinpie * 99 

Ropes, strength 01 (2U) 123 

Roses, Chinese management of.. Ii4 

Rowing races, modern 96 

RuDber, coating metal with.. (40 236 

Rubber, solvent for 325 

Rubber stamps (26) 2tt3 

Russian trade education 265 

Rust, salt water, un boilerplates 

(24) 171 

H 

Safe, a marine '179 

Safe, fireproof, etc *3d8 

Sail, the largest in the world 406 

Salicin, on 55 

Salicylic acld,new applications of Si 
Sallcync acid, preparing 259 



Salmon.twin 345, •391 

Salt bluffs of Nevada, the 337 

Saltcellar, antique ,*^4 

Sample-weighing scale ^275 

Sand, musical 154, 40*2 

Sane, is anybodv 145 

Sap spout ' ...^325 

Saw, filing a (2d) ui8 

Saw files •231 

Saw-gumming machine * 54 

Saw, model scroll •262 

Saw. steel rail *l;i4 

Saw teeih, inserted '294 

Saws, velocity of 71 

Sawdust, spontaneous combus- 
tion of 390 

Sawing granite 374 

Sawing Sfcel bars (6) 11 

sawmill machinery 389 

School houses, panics In 321 

Science Association, American., 185 
Science Association, Social, Ame- 
rican 197 

Science in America .". 360 

Science, summer i28 

SCIENTIFIC Am.bican, no Con- 
nection With tne 406 

Scientific Ameeican Sitpplk- 

MENT.the 356 

ScIendUc apparatus.. .. 149 

Scientific relics , hi storical '.,', 6 

Scientific sermon, a 65 

Scientists, born 193 

Scissors gage * 66 

Scissors, no ei folding ', 159 

Scoipionsof Egypt, the ♦ 7 

Screw, cutting a 1 eft-hand, etc . . . •308 

Sere w- cutting lathe ^291 

screws, a new method of cutting 389 

Sea, dangers of ihe ;;;42 

Sea salt, why is the 93,223 

Sea serpei ts »,-5y 

Seaweed, new use for ". 247 

S'^ienium exueriments i.". !'.".' 1 

Scit-oiiing boxes 233 

Semolina separator .' -405 

bense, the extension of 334 

Bensitizlngalbuineu paper.. ...(i) 379 

Separator, sand and gravel 163 

Sewer gas trap ^isy 

Sewing machine, a bookbinder's*:a23 
sewingniachiue combination tool^lit4 

Suaft coupling • iji 

Sliiift. to straighten a .,,. 132 

Shafting, hangers, and pulleys 2:« 

snafting, proportions of Ii7 

Shaftlug, spetil of 57 

Sheep do^s, tcaluing 137 

oheilac,atcoholn:soiutlonof. 152^ 327 

^hlnglea, now to lay '^b3 

Suoe-scoUoplng machine .'•32;; 

Sickness, the piobabintles of 120 

Sidei-ltes y^ 

Signal buoy, automatic ...' .'."* it» 

Signal, railroad .'*3yo 

biiK, Cleaning 7 

silk Inaustiy, our 258 

SiiK industry, English views of 

our 3S5 

Silks breaking at ihe folds 405 

SilKwornib' eggs in Itaiy ^.4 

cilveratLake oupeiiui- 194 

bil ver-pUimg solution (13) ^7 

silver plating witn battery... (.^U) zau 

Simian sagacity 105 

Sipnon dimcuity. a , ...(37;*124 

Siphon Head fuiboitles ^jju7 

Sirup, ciailfylng (24) 2a3 

Size, KOld (,ii) 5a 

Skate trade, the U n itcd States . . . .HSii 

SkIu, fcunburnt (ij 235 

Slade suatained y^^ 

Slates, trimming, etc * y4 

Slavery, a relic of yj 

Slide vaives, iricilon of 2u.-i 

Slide vaivcj, steam engine .' ^73 

Smoue cousunier, a nt;w in 

snake suow at oaicutui .' ;,5i 

Soap bubble fcoluilon 1^7 

Soap iiiinea of v^ailf oruin \\[ 54 

Social bcience Assuciatiou, Ame- 
rican 197 

Society of Arts, SwI zerjanu 4y 

eolar retrograde motiuu, etc Ifc4 

Soitler, granutaiing (2j aa 

Soldering machine -us 

Sonorous sen»ation, obliteration 

of 24 

Souud, radiometer for 24 

bound, tiavei of (2a; 299, (22) 37a, 
(40) 380 

South, condition of the iy7 

toouth, life in the ' 4^4 

Spectroscope, applications of the 16 
spectroscope anangemcut, new. ihs 
bpeuiroscope prisms, reiraction 

in 185 

Spefulum metal auo 

speecii, I he uevejopment of 132 

Speed governor...., -iia 

Speeds, cutting, for lathe work., '^w 

Spiiitual BiaLc, the 2a7 

spiriLuaiists' lacis and real facts 2o9 

Spirophurus, the in, •ijyu 

apuut&e divers, apatic amuuif ii9 
Spuiititneous combuation, exam- 
pie of .... 9 

Sooiuaueous combustion of char- 
coal 274 

Spontaneous combustion of oily 

leiuse 329 

Spring powerforcars (H) ia3 

Stables, constiuetlon of "lyj 

stains, nitrate of hliver m? 

Stalua ou liuen (iu> la 

Stains on maLbie.. (ij i3y 

Sialns on oak wood (io) ia9 

stuns, spiral ^^) 28:^ 

Stars, tne twinkling of the y^y 

Starch iroui corn (10) 23i 

Statue of uaniel Webster b67 

Statue of Loiuye.te iiij 

btatue, the gieat 3.53 

steam boats, early (7j 2e3 

Steam -geueratiug apparatus.... .,*'JUi 

Bteain handcar * 79 

bieaiii ,ieis and combustion 53 

Si,eam powrr for stieet cars t)7 

Steam to boiler, returuing ex- 

UaUSt 289 

Steam tramway, a British 2W> 

Steamer i'renton, new Iu2 

Sieanitrs, race horse war 210 

Steel 4U4 

oteei, Bessemer, in France fM 

Steel converters ^24^ 

Steel manufacture, the processes 

of 265 

Steel rails too cheap 329 

Steel, to tell good (.9; 3»9 

hteel, turning hard, with petro- 
leum 36 

Steieoscope, tue 3a7 

stopcock and stieet washer box.. *ayo 

Stove makiug In Canada 3 

Sieves, smoky 386 

Sulphate of potassa (6J iu7 

Sulphate 01 potassa, new 6 

buipho-cyanide of mercury.. .(4) 92 

Snip jur juines in Nevada Ill 

sulphur tumping a26 

Suu. the latest news from the 2d1 

Sun's mobiou and itii* weatner, 

the 340 

Sun's rising and setting, the.,.(;i) ia9 

bun's temperature, the ot8 

Surface piates, making * H 

Surgery ws . phrenology 208 

Susi)iri den unliiiatioii as a preser- 

viug agent .383 

Swindle, a new rural 402 

sylvunite, gold in -. (2) 3'.i5 



Tackle, a new ^386 

Tall are we, how 145 

Tallow, to clean (9> 233 

TanKB, woodeu water v..(2.3) iu7 

Tapayaxin, the ' •i53 

Taylor, l>r., and Prof essor Hux- 
ley 288 

Teeth, artificial l'*a 

Telegraph , longitude by 49 

Telegraph, military • 23 

Telegraph, ine electro-harmonic. 258 

Telegraph, the firs, sound 391 

Telegraph, the human voice by.. j63 

TelCftrapn wires, incendlnry I2i 

Telegraphy, Ihst cable 23 

'leiegj apuy, musical, in Paris. . . .•li.e 

Telescope, a cheap (17) 283 

Teiescot*e fur solar use (2?) 33i 

Telescope lenses (34)203 



Telescope lenses, hazy (7) 139 

Telescope iPnses, smoky (2) 307 

Temperature, low (39) ^20 

Test color, a new 97 

Test colors 164 

Test for alcohol .'... 289 

Test plates, microscopic ruled... 154 

Testing dyes (i) 150 

Testing iron and steel 57 

Testimonial, a misapplied.. .. 3 

Thermo-diffuslon .'... 'icy 

Thistles, Ciinada.. (49) 44 

Tide mo(or, the simplest 66 

Tiger extennlnator wanted, '&'.[. 393 

Timber, measuring (22) 203 

Timber, preserving with copper 

^, eaits 360 

limber, well seasoned, for car- 
riage building 197 

Time intervals measured by elec- 
tricity :^y 

Times, better, at hatd itS 

1 in, crystal surface on 23 

Tobacco, artificial V3 

Tobacco-curing apparatus '"Sn 

lobacco, detoxicaied ;j05 

Tobacco-strlngnig machine.. "'271 
Tobacco, waste ... 65 

Tomato leaves, singular pfop'ef- 

^ tyOf lfj;j 

Tool, combination "ivri 

Tool handles, fciaining (iJ 2"9 

Tool holders and cutlers.. " *3*-7 
Toothpicks, a for. une In,.! '.' " 356 
Trade marks In G reat Britain . ' " 374 
Irade.ihe value of a... 20 

Tree,auseful \^ 

Tree plantations In jMassacLu- 

setts 27.H 

Trees, felling... 1 r 

Trellis, a flower... .'...::;:: *m 

I rout and warm vtater.. '"* ni4 

Trout, singular acch.ent'to a *2h9 
Irufile, the origin of the.. .." 177 
Tube weji, impioved. . '"• 67 

Tunnel, new Bergen, conij.VetVd' 2o9 
luimel, the Hoosac . lo-^ 

TutiLCl, the new Thames];."; " 227 
funnel, the San Fernando.. .134, -4^5 
lunnei under the Hudson 97 

runnel, ventilation of " 154 

Purbine Water wheels ' '"•2tO 

rurmngioois •.8.5," * 117 



V 



Ultramarine brown, purple, etc 

Umbiel a fcupporter 

U nderKrounu raL way t ralfic, Loiil 
don 
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Vails, dangei'ous 

Valve stop, improved '.' ' 

Valves, controlling... . 

Valves, setting locomotive;.* 

Vanadium 

Vauiiia. artificial ,..'."*;""* 

Varnish, exploding .' '."..* 

Varnish for glass ".*. . '.'.' '. 

Varnish for photogruplisV 

mar 

Varnish for silver w'a'i'e;;" 

Varnish, linseed oil 

Vainish, shellac ;; 

Ventilating a schoolhouse. 

Ventilating hues 

Ventilation 

Ventilation, mine ' 

Vtiitilat.on of railway cars 

Ventilation, winuow 4 

Vibration a substitute for anses- 

thetics 81 

yicksbuigh cut-ott, Ihe""".*.'."" 20 
Vienna exposition. American re- 
ports ou y^o 

Vines fur winter decor.ition ' '"*23i 

Vlucfeai", claiuymg (17] lay 

Vinegar, nlte.ing.... ^4) 362 

Viiicgar, weighing .fj) 3i9 

Vuleau agaiu .321 

Vuk:an, was It ..,..'......" So4 

Vulcan, the. supposed plane"t''25*7* 

-.r , . , S40, 3«9, sro 

Vulcan's transit, duration of 3;,6 

W 

Wages In England 159 

wan papers and tiphold fever"*; 37] 

"W al.s, damp (24) 3ir) 

Walls, peuciling brick ^2J) iu7 

Washing compound \:in) 2^4 

w ashing macmne «a90 

■yvaBjintttou inuuument, the 

Waste, utilization of 

VVaLCli case ;;" 

Water engine, a ;".*.'" 

Water Ki"ate, the 

W ater, hard, treating 

» ater, hortie power of (SS) liw 

Water, impure, anu lead pipes i7y 

Water in<:i6tei-ns, lime in .. (an ai9 

Watermelons 51 

Water moior ;. 'isy 

Water, purifying ;".;u2) 108 

Wattr, puiifying calcareous. ... . 306 

Water, pu. If ying cistern (6) asi 

Water, some sources of bttd... 4y 

Water supply fui towns "*; sn 

Water wheelsand thCir makeis;. 2S2 
Waxes, miucral ami vegetable . 2i4 

Weapon of war.anew .'; ^^^ 

Weapons of war, new ; 2^.9 

Weatlier obseivation in Aus'iraiia i:75 

Weeds, destroying (U) 107 

Weeding inacniiie, trial of a h-l 

We. gill , bodily, and nutrition. , .. 111 
Weight of a body in a nollow 

Bphere '181, -196,212 

We, ght uf Iron pipe ya 

Weigiit of metal uujects... ".'. '.'. 117 

Weinlit of saiid. sione, etc '.; ifii 

Weight ou and in the earth,. *84, 

•116, •IPl 
Weights and measures, shall we 

cuange our 113 

Well, hrteslan 1^5 

Weil,arLesian,at Jharleston, S.C. 159 

Weil, the patent drive 17 

Wells, artesian, a source of power 293 

We. IS, loui air In (i3j ab2 

Wheat, grinding lu 

Wheel, sp it • il4 

W^liUe luad from grease, separa- 
ting (y) 251 

Why nut? lia 

wind, the, and brick walls 72 

Wine, fuchBluIu lit 

Wine, reclaiming .. (2) 31ft 

W ii e rope, origin of 341 

Wood HShes .17 

Wood carpetmgand Inlaid floor"8*29l 

Wood, coal taiior pre&ei\'inB 4(12 

Wood pavemenisln London, .115, 183 
Wood preservatives., — ... — .. 225 

Wood pulp a25 

Wooden spoons 2;i6 

Woouen \'essels, pressure in....; :aou 
W oodworking niachines, foui^da- 

tlonsfor 23) 

Wool and hair, detection of S46 

Wool, cleansing 40a 

Wool greasing ;;. i4ti 

Wool, miucral 127 

Working men's demonstrations," 

the 144 

Worjimg men's homes— Sir S." 

waterlow's enterprise 2 

Workmanship, fiue.vaiueof 869 

Workmen anu their mstructors. . tO 

160, 193 

World's age, the 200 

Wrench, improved * .-ji 

Wrench, spaimoi- • yy 

Writing, facsimile (4) 40y 



Yachts and yachting 96 

Yacht, capbizlng of a 90 

Yarn reel and tester *275 

Yeast, compressed (lO) bis 

Yellow fever epidemic, the 225 

Z 

Zinc as an antl-incruatant 159 

Zmc in boilers 2i2 

Zodiacal light 185 
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Back Pace* each Insertion 81.00 a line. 

Engravings may head advertisements at the same rate 
per line, by measurement as the letter press. Adver- 
tisements must be received at publication office as early 
as Friday morning to appear in next issue 




A Scientific Christmas Pres- 
ent for your Boys. 

THE TOM THUMB TELEGRAPH. 

A complete Blectrlc Telegrapb, Including Sounder, Key, 
and BaUery, with which messages may be st^nt and va- 
rious Interesting experiments performed. With it any 
one can learu to telegraph. Price only $3.50. Can be 
sent by mall. Magnets, Electric Bells, Burglar Alarms, 
Batteries, and other electrical machines supplied at rea- 
sonable prices. Send for catalogue. F. C. BEACH&CC, 
530 Water St., near Jefferson St., New York. 



'ITTn v^-f-prl to cure a case of Catarrh In each nelgh- 
W all LiCU borhood,wlth Dr.Karsner's Remedy.to In- 
troduce It. Sample Free. J. C. TILTON, Pittsburgh, Fa. 



THE MANUFACTURER & BUILDER, 

The CHEA.PEST Mechanical and Scientific Jol'knal 
IN THE World. In Its ninth tear. 

Edited bt P. H. VAMDER WETDE. 
jy Rub crlptlon price $2.12 per year, Including pott- 
age. Specimen copies FREE. Address 

AUSTIN BLACK, PUBLISHER, 
Box 4379. 37 Park Row, New Tork. 
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REVOLVING 8TEl^EOSCOPES, 

Holding from b to 50 Dozen Pictures, by 

ALEX. BECKKRS, 210 Thompsod St., N. T. 



rpo GET roDR P.ESIDENCE Substantially Painted, 
i address Stafford & Lawton, Painters, &c., Park 
Place, Newport, R I. 



THIS NEW 




ELASTIC TRUSS 



d Has a Fa<3 difTering from all others, Ifl 

f cup>shape, with tieir-Adjusi iog Rail 

\ in ceDtcr, adapts it.sclf to all posi- 

f tioQs of the body, while the ball iii 

the cup rrpsses back the in- 

t stJnes just as a person 

would with the finffec. with 

light presure the Hernia ia held 
securely daj and night, and a radical cure certain. It la easy, 
durable and cheap. Sent by mail. Circulars free. 

EGGLESTON TRUSS CO., Marshall, Mich. 



for all out of work (either 
sex) at home or traveling. 
Prettiest business in the 
world. Don't engage In anything till you write to 

M. T. RICHARDSOK, Publisheb, 
Brooklyn.N.Y. 



AGOLDMISE 



Salesmen to sell light Hardware to 
ZleoJeM. No Peddlino. Salary, $1,200 
a year. Hotel and traveling expenses 
nald. Address DEFIANCE M'F'G CO., Chicago, 111. 



WANTED 



W. ' i;f«l l f«l ' hl 



IRON 

Beams & Girders 



THE UNION IRON MILLS, Pittsburgh, Pa., 
Manufacturersof Improved wrought Iron Beams and 
Girders (patented). 

Tne great fall which has taken place in the prices of 
Iron, aud especially In Beams used In the construction 
of FIRE PR6oF B U lLDINGS,Induces us to call the spe- 
cial attention of Engineers, Architects, and Builders to 
the undoubted advantages of now erecting Fire Proof 
structures ; and by reference to pages 52 & 84 of our Book 
of Sections— which will be sent on application to those 
contemplating the erection of fireproof ball dines— THE 
COST CAN BE ACCURATELTCALCtTLAlED. The cost 
of Insurance avoided, and tbeserlouslosses to intemip- 
tlon to business caused by fire, these and like considera- 
tions fully justify any additional first cost. It Is believed, 
tvat were owners fully aware of the small difference 
which nowezlsts between the UBC of Wood and Iron, that 
In many cases the latter would be adopted . We shall be 
pleased to furnish estimates for all the Beams complete, 
for any specific structure, so that the difference in cost 
may at once be ascertained. Address 

CARNEGIE, BROS. & CO., Pittsburgh, Pa. 




The lucteu of Agents with tne . 
ma[7nificent noir combinat'on o^a 
the ILLUSTRATED WEEKLY U^ 



MARVELOUS, 

_.^L«lnoone fail to lend for par- 
rticnUn. CHAS. CLHCASi CO. 
14 W«,renSI..N«» York. 




I AniCfi canmaket5aday,lntbelrowncltyortown. 
LHUICO Address ELLIS M'F'& Co.. Waltham.Ms. 



THE ARTIFICER'SJASSISTANT-Indiapensa- 
ble to Inventors, Model Makers, Machinists, Arti- 
sans, and Apprentices ; contains 700 pages and more tban 
ti,00a Recipes. Processes, and Diagrams. Bv mall, post- 
ape paid, »2. Address EMPIRE STATE PUBLISHING 
CO., New Tork. Agents Wanted. 




BEST 



GOLD PENS 

Are raannfkctuRd by JOHN HOLLAltD, No. II Wort Ponrti 
St., CinciQQatl. Bt a patent process be alloys pure gold so as 
to make it as elastio as Damascus Steel. Prices aa low aA 
*ae old HtTle. Bend for illustrated price list. 

NEW YORK AGENCY, lOO NASSAU hT. 



MACHINEET OP IMPBOVBD STYLES FOB 
making SHINGLES, HEADING, and STAVES; 
also GUAGE LATHES for TURNING HANDLES. Boll 
makers of Laws Fat. Sblngle and Heading Sawing Ma 
ehlne . AddresB TEEVOK & CO . , Lockport, 1? . T - 



TAKE 



NOTICE. W« have the 
largest and best selling 



Stationer; Package I d the 

^^f pt-r_., .„,,,- 

opes, pencil, penholder, golden pen, and a piece ofvaluable 



World. 

sheets of paper, |8 envel- 



Jewelry. Complete sample package, with elegant gold-plated 
sleeve buttons, and ladles' fashionable fancy Set, pin and 
drops. post-paid, 25 cents. 5 packages, with assorted Jew- 
elry,* I, Snlid Gnta Patent J^ver Watch free to all agents. 

BRID>^ A. CO., 769 Broadway, N. Y. 



FOR SALE~12x36 In. Greene Engine, Brown & 
Sharpe Universal MllllDg Machine, Travers Drill, 
Large lot 15 & 16 In. Lathes, Small Screw Machine, Plan- 
ers, Drills, Drops, ana Presses. ALLIS, BULLAKD & 
CO,, Limited, U DeyStreet, New Tork. 



AIB COMPRESSORS 

FOB ALL PUBPOSES. 
A SPECIAIiTT of HEAVY PRESSURES. 

THE NORWALK IRON WORKS CO., 

South Nobwale, Cown. 

WANTEn: SAl,i;S.YIi:N at asalary of 81200 f. 
year to travel and sell goods to Dealers. NO 
PEDDIjINO. Hotel and traveling expenses paid. 
^(Idi-e.ss, MoNiTOB Manupacturinq Co., Cincinnati, Ohio. 

TViQ Tlrtll n.ofol Prize Plctnre sent free ! An 
iliC 1 UU'Udi be 1 Ingenious gem! 30 oblects to 
and! Address.wltb stamD. E. C. ABBEY, Buffalo .N.Y 

LeCJonnt's Patent 
MACHINISTS' TOOLS. 

Reduced Prices. 

Set Iron Dogs, ^ to 2 In % 5.60 

" " " 4i"4'' I12.00 

"Steel " %"i" $6.30 

H ' i" iis.oo 

Iron & Steel Clamps, Die Dogs, Clamp Dogs, Vice Clamps, 
Expanding Mandrels, &c. Sendfor latestPrlceLlstto 
C. W. LK COUNT. South Norwalk. Conn. 



W E 

in FINE JET a lACKei/ery variety of turned 1 
iji'ts of niachtneiy,.cA£tino-s .Ifn WJi-e anrfot 

"ik ENAMELEDJETCnODS.inwo'oii ormelal.m.a, 

OMERICAH EN«MEIC0.1I l««BBEu St PROU I OETNCE . R . I 



$55S$77 



a Week to Agents. Sampies FK£^E. 
P. O. ViCKERr, Augusta, Maine. 



STEAM ENGINES FOR SALE 

I offer the following very superior Todd & Eafferty En- 
gines for sale at greatly reduced prices: One 18x86, one 
14x18 (sawmill), one 12x14, one 11x24, one 10x24, one 9x20, 
one 7x16, one 5x10 on legs, one 8x12, portable one 8x16, 
double hoisting: all *rst class and entirely new. Also 
various 8l zes and kinds of Boilers. I will also fumlBt 
speclflcatlons and estimates for all kinds f rope and bag- 
ging machinery. Send for descriptive clrcularand nrlce. 

Address J. C.-TODD . »" ' • 

10 Barclay St. New York, or Paterson, N. J. 




THE 



TBADE EN&INtl. 



Noiseless In operation— Perfect. 
\v ^orkmanstalp— all light parts 
of Cast Steel. 

Every Engine Indicated, and 
valve corrected to give the high- 
est attainable results. 

Warranted supe rlor t o any 
semi- portable Engine In the 
market ! 

Send for Price List and Clrcu- 
"ar. 

HeRBMAITN & HEBCH EL- 
RODE M*F*o. Co., 

Dayton, Ohio. 



BECLIPSE R. R. BAR, 



For Moving Cars 

on Sidings. 
Pal. Oct. 10, 1876. 




Durable^ Effective, 

and 

Will not Slip. 

Manufactured and for Sale. 

By W. P. DUNCAN <& CO., Belief ante, Pa. 



$12 



a day at home. Agents wanted. Outilt and 
terms free. TRUE & Co., Augusta, Maine. 



^A WATCHES. Cheapest in the known 

JW^ world, iktmple vnlch and outfit free to Agents^ 

H^ %0 For terms address COULTER & CO.ChfcuRo 



Pond's Tools. 

ENGINE I^THES, PUANERS, DRIL1.S, Oce. 

Send for Catalogue. DATID W. POND, Successor to 
LUCIUS W. POND, Worcester, lUam. 



ROOTS' ROTARY HAND BLOWER. 

FOR ALL KINDS OF 

BLACKSMITHING. 

DOES MORE AND 

BETTER WORK, 

SAVES ROOI\/|, LABOR, AND COAL, AND LASTS 

TEN TIMES LONGER THAN BELLOWS. 

p. H. & F. M. ROOTS, Manuf rs, CONNERSVILLE, IND. 
S. S. TOWNSEND, Gen'l Ag't, 31 Liberty St., NEW YORK. 




Todd & Rafferty Machine Co. 

MANUPACTUBEKS OF 
Tne celebrated Greene Variable Cnt-OIT Engine, Lowe'i 
Patent Tnbolar and Fine Boilers, Plain Slide Valve 8ta. 
tlonary, Hoisting, and Portable Englnea. Boilers of al) 
Unds. Steam Pnmps, Mill Gearing, Shafting, Ac. , Silk. 
Tow Oaknm, Bagging , Rope, Flax.and Hemp Machlnerj 
Agents for the New Haven Manafactnrlng Co.'s Machin- 
ist's Tools, for Jndson's Oovemors and Stop Valves, 
Stnrtevant Blowers, and Differential Pnlley-Blocks 
WAREROOMS. 88 LIBBBTI STREET, NKW YOBK 
WORKS, PATERBON, NEW JERBE7. 




Shapings Machines 

Have novel device for changing 
length of stroke while in motion, 
also, automatic down feed, and 
quick return. Four sizes. 
Patented 1868, 1871, 1874, 

Wood Is Light Uachine Co. 
Worcesteri Mass. 

Manufacturers of all kinds of 

Iron Working Machinery 
Shafting, Pulleys, &c 



NEW SCIENTIFIC BOOKS. 
New Editions»Just Issued, 

TRAUTWINE'S CIVIL ENGINEER'S POCKET BOOK 
of Mensuration, Trigonometry , Surveying, BydrauUcB, 
Hydrostatics, Instruments and their Adjustments, 
Strength of Materials, Masonry, Principles of Wooden 
and Iron Roof and Bridge Trusses, Stone Bridges and 
Culverts, Trestles, Pillars, Suspension Bridges, Dams, 
Railroads, Turnouts, Turning Platforms, Water sta- 
tions. Cost of Earthwork, Foundations, Retaining 
Walls, etc. By John C. Trautwine, Civil Engineer. 
12mo., 648 pages, mor., tucks, glltedges. 4th edition. 
Tenth thousand. Revised and corrected. $5 00. 

TRAUTWINE -A NEW METHOD OF CALCULATING 
the Cubic Contents of Excavations and Kmbankments 
by the aid of Diagrams; together with Directions for 
estimating the cost of Earthwork. By John C. Traut- 
wine, C.£. 10 steel plates. 5th edition, completely 
revised and enlarged. 8vo., cloth. $2.00. 

TRAUTWINE.-THE FIELD PRACTICE OF LAYING 
out Circular Curves for Railroads. By John C. Traut- 
wine, Civil Engineer. Ninth edition, revised and en- 
larged. 13mo.,tuck. $2.00. 

BOPEK.— A CATECHISM OF HIGH PRESSURE, OR 
Non-Condensing Steam Engines; including the Mod- 
elling, Constructing, and Management of Steam En- 
gines and Steam Boilers. With valuable Illustrations. 
By Stephen Roper, Engineer. Third edition, revised. 
18mo., tucks, gilt edge. $2.00. 

ROPEB.-HANDBOOK OF THE LOCOMOTIVE; In- 
cluding the Construction of Engines and Boilers, and 
the Construction, Management, and Running of Loco- 
motives. With illustrations. By Stephen Koper, En- 
gineer. 18mo., tucks, gilt edge. $2.50. 

ROPER.-HANDBOOK OF LAND AND MARINE EN- 
gines; IncludlngtheModelllng, Construction, Running 
and A^anagement of Land and Marine Engines and 
Boilers. With Illustrations. By Stephen Roper, En- 
gineer. 12mo., tucks, gilt edge. $3.50. 

ROPER.-HANDBOOK OF MODERN STEAM FIRE 
Engines; Including the Running, Care, and Manage- 
ment of Steam Fire Engines and Fire Pumps. With 
Illustrations. By Stephen Roper, Engineer. 12mo., 
tucks, gilt edge. $3.50. 

ROPER.-USE AND ABUSE OF THE STEAM BOILER. 
By Stephen Roper, Engineer. With Illustrations. 
18mo., tucks, gilt edges. $2.00. 
K^ Any of the above Books sent by mall on receipt 

of price. 

CliAXTON, REMSEN <& HAFFE£,FINGER, 

Publishers, Booksellers, and Stationers, 
(24, 62e, 638 Market St., Philadelphia, Fa. 



V^WtTA iMl ll^)' °" arrangement with 

■ T ^ »jL.^KiMthePubll8hcrwewlUsendCYeryread. 
er or thti Papor a sampls package of Transfer Pictures free. 
Send 3c. stamp for postage. They are highly colored, beautl. 
ful, and easily transferred to any oblect. Af;ents wanted. 

•f. L. PATTEN A CO., l«a WUllam St.. New York. 



<bK f(\ OQf) per day at home. Samples worth $; 
•P" "" •P"'' free. Siinson & Co., Portland, Me. 



Bralnard Milling MaChlneS t'iifil'^" 
Universal Milling Machines from $200 upwards ; Brown's 
Patent Screw Machines, &o., &c. Address BRAINABD 
M. M. CO . 1S1 Milk Bt. . Boston. Mans. 



The H O A D L E Y 
PORTABLE STEAM ENGINE. 

WITH AUTOMATICAL CUT-OFF REGULATOR' 

A!\D BALANCED VALVE. 

THE BEST ►♦?iyiOST ECONOMICAL ENGINE MADE 
TheJ.C.HOADLEYCO. LAWRENCE, MASS. 



CHLORIDE OP CALCIUM. 

Fifty tuns for Sale In lots to suit. 

RANSOME 10 Bush St.. San Francisco. Cal. 




$100. RE 'WARD. 8100. 

This MOUSTACHR produced od asmoolh face 
by the use of Dyke's- Bbaro Elixir without 
liyury, or will forfeit $100. Price by tnail in 
sealed package 25 cents, for three 50 ceota. 
A. L. SUITB k CO., Aa'ts, Palatine, lU. 



d^9 on FOR BEST PIANOS IN THE WORLD 

eljjA/t/V* —In use all over the D. s. In over 900 
townsby persons you will find ic our Illustrated Circu- 
lar, probably residents of your own place, or very near, 
where you can try our pianos. Genuine Rosewood— 
overstrung-full iron plate— 7X octaves— AgrafTe-and 
possessing every improvement known, and warranted 5 
years by a responsible incorporated Manufacturing Co., 
referring by permission to theCliemlcal NatlonalBank, 
New York City, by (arthe strongest bank In Amo'lca. 
Pianos sent everywhere on trial. We have no agents. 
Send for Illustrated Circular givl ng full particulars. 
Address UKITED STATES PIANO COMPANY. 
(Please name this paper) . 810 Broadway, New Tork. 



^AYTON CAM PUMP, 

The only Pomp in the Market Designed 
and Constructed especially for iioiler 
Feeding. 

Are Pumping water at 268» F. No Dead Cen- 
ters. The Steam Valve Is a plain Slide Valve, 
Identical to the slide valve of a Steam En- 
gine, but derives its motion from a cam. 
Speed can be regulated to suit evaporation. 
Pumping Returns from Steam Heating Ap- 
paratus a specialty. 

^~ Send for Circular. 




WL Valle & Co. 



Damon, Ohio. 



[T PA YS to sell our Rubber Hand Printing Stamps 
Terms free G. A. HARPER & BRO., Cleveland, O. 



^•WHWS-RPfHfff^- 



MANUFACTURER OF FIRST CLASS TAPS AND 
DIES. Pawtucket, R. I. 



Lathes, Planers, Shajpers, Drills, 

flew & Bolt Ontters 4ns. B. eatTLD.Newartc. N.J. 



MACHIITERY 

or EVEBT SESCBIFTION, 

COLD ROLLED SHAFTING, HANGERS.' PULLSrS. 
COUPLINGS. BELTING, TANITE EMERY WHEELS 
AND GRINDERS, IN STOCK. 

GEORGE PI.ACEj 

121 Chambers ti 108 Reade Sts., New York City. 



PHOTOGKAPHIC APPA- 
BATCS & CHEMICALS 

complete, with directions, SIO. No toy; takes pictures 
4x5K^ Inches. Send for Illustrated circular. 

B. MOI'GAN, M Ann St., New York, P. O. Box4a49. 



REV ERSIBLE 

HOISTING ENGINE 



FOR ALL PURPOBEB. 

" Cheap, simple, durable, and eflectlve. Jk 
LIDOTRWOOD M'F'G CO., 165PcarlSt. 



iN.y 



GEORGE C. HICKS & CO., 
Baltimore, Md. 

CLAY RETORTS, TILES, FIRE BRICKS, &c. 
|y Terra Cotta Pipes of all sizes. 



BPABETHECROTON &:8ATETHEC09T. 

Driven or Tube Wells 

famished to large consumers of Croton and Rldgewood 
Water. WM.D. AN DREWS &BKO., 414 WaterSt., N.Y 
Tho control the patent for Green 's American Driven Well 



SHAFTS PULLEYSHANCERS 
COUPLINGS ETC. 



u btock, and for Sale by 

WILLIAM SELLERS & CO. 
Philadelphia, and 79 Liberty St., New York. 
Price lists and pamphlets on application. 



Steel Castings, 

From K to 10,000 lbs. weight. An Invaluable Buostltute 
for expensive forglogs, or for malleable Iron castings re- 
quiring great streneth. Send for circular and price Uiiit 
to CHESTER STEEL CASTING COMPANY, EVE- 
LINA STREET, PHILADETjPHIA. PA. 



Planing dL Matching. 

Moulding, Re-saving, and Tenoning Machines. Scro 
Saws and General ^ood- Working Machinery. 
JOHN B 8CHEr4CK'SSONS( Mattcawan, N. Y. 
Send for Catalogue. \\%\ ijioenvSt.. N. r. city. 



$39 



Eachwnelcto Aponts. Goods St;iplc. in.OOO 
testimonials i-L'CL'ived. Terms lihenil.rar- 
ticuiaislrce. J.Wortli&Co.St.Louis,Mo. 



$66 



a week In your own town. Terms and $5 outfit 
free. H. HALLETT & CO., Portland, Maine. 



^^■■■^^MB SAFETY HOISTINU 

OTIlS Machinery. 

OTI8, BROS, dc CO 

NO. 34S BROADWAY, i.'JEW /URK 



$984 



Made by one Aj^eiit In 57 days. 13 new 
articles. Samples free. Address, 
C. AI. I.ININOTOM, Ctaicaeo. 



CELEBRATED FOOT LATHES 




F'oot Power, Back-geared Screw 
Lathes, Small Hand and Power Plan- 
ers for Metal, Small Gear Cutters, 
Slide-rests , Ball Machine for Lathes, 
Foot Scroll Saws, light and heavy. 
Foot Circular Saws. Just the ar- 
ticles for Amateurs or Artisans. 
Highly recommended. Sendfor Il- 
lustrated Catalogues. 

N.H BALDWIN, L,aconla N. H. 



Wood- Working Machinery. 

Patent Scroll Saws and Band Sawsa Specialty. OVER 
500 MACHINES IN USE. Medal at Cincinnati Indus- 
trial Exposition- A gents in all large cities . 

CORDESMAN, EGAN & CO.,M'fr8, Cincinnati, O. 

kxjrekX^iTZthe. 

Price, Wood Bed ... - Jg.oo 

" Iron Bed 11.00 

EUREKA MANUFACTURING CO. 

171 Dcvinii>thirc St., Boston, IVIa8»<. 




BARNES 

Foot IPo^ver 
MACHINERY. 

1 C\ INVALUABLE MACHINES 
Wj for Mechanics and Amateurs. 
Also Fancy Wootra and Designs. 
Send for 48 page Illustrated Cata- 
logue Free, 

W. F. & JOHN BARNES, 

KOCKFORD, 

Winnebago Co. Ills 



DUCK CUN FOR SALE CHEAP-nearly 
new— 8 Gauge, muzzle loader. Plenty of metal In breech, 
which will allow very heavy charges. Address 

HODGKI^S & HAIGH, 7 \Varren ttt.. New York. 



A 



NEW 



E TRAVELING 
■ aod local saluB- 
._ GOODS. NO rtUULlMr 
titel aod traveling ex pensesraiii. 
faotiirers of KNVKLOl'KS 



muo wanteL. 

Salary $75 a month. 

S. A. (JRANT & CO.. manu 

UDd PAPER. }.J. c and 8 Homefit.. Cincinnati. Ohio 



AMATEUR PHOTOGRAPHIC APPARAT US- 
Latest invention. Every person can operate 
5)wlth perfect success. Complete, with chemicals, 
&c. Price $5.00, Enclose stamp for circular. 
E. SACKMANN, Alanufacturer, 
6f)0DeKalbAv., Brooklyn, N.V 
^SB" Agents wanted. 



EAGLE FOOT LATHES, 




with Scroll and Circular Saw Attach- 
ments, Slide Rest, Tools, Ac: also Small 
Engine Lathes, Metal Hand Planers, Ac. 
Neatest designs, superior finish. Low 
Prices. Our new Catalogrue describes 
these and every tool necessary for theAm- 
ateur or Artlzan. Send for It. 
WM. L. CHASE & CO. 
95 & 97 Liberty St. New Tork. 



S' 



TEEL NAME STAMPS— Only 15c. a Letter, post paid 
Address STEEL STAMP WORKS. New Haven, Conn 



Wood- Working Machinery, 

Such as Woodworth Planlng.Tongaelng, and Grooving 
Machines, Daniel's Planers, Richardson's Patent Im- 
proved Tenon Machines, Mortising, Moulding, and Re- 
Saw Machines, ana Wood-Working Machinery gene- 
rally. Manufactured by 

WIT HERB r, BUGG & bichabdson, 
26 Salisbury Street, Worcester, Mass. 
(BbOD formerly occupied by R. BALL & CO.) 



FOB ALL KINDS OF MACHINERT— Apply to 
S. C. HILLS, 51 CortlandtSt.,NewTork. 



ri 



'& Cq> 



f..# 



..ClHCl[ 



jiVOBKINB. 



=55(1/7 1 



Woodn-orlli Pinners nn<3 Ttlatchera, 
f DnniolH A. l>inieiision PlJlnol*»^ Uiiiver- 

anl Wo<hI YVorkeiit, Banfl A Circular 
, Re-Knn-% Ri|»pintr. KflRlns &■ Citiss. 

Cntlinff Kan-K, nrolclinff. ]florli8iit«r and 
[ Tenonin;! IVIarbinpn, Baiifl & Seroll 
I Snn'A. <'nrv-ine:. Boring, KhapitiK* Fries- 
ins A Snnil Paperintv I*lnehin4*s. Wood 
Lalhen A Itlaeliinery for Furiiiliire, 
Car, VVlieel &. Aerienllural Mbofi*. 
Sup rlor to B07 Id use. Prices reduced to suit tbe limes. 



) 1 876 SCIENTIFIC AMERICAN, INC. 



4H 



^tuntxtu %mmtm. 



[Dec. 23 AND Dec. 30. 1876. 



$ %Avmi$mtixt». 



- f 1-00 a line. 

- to eenta a llni 



Back Pace -->>>> 

Inside Pace >------> 70 eenta a line. 

Engravings may head aavtriisemenia ai the same rate 
per line, by meamtrement, as the letter press. Ad- 
verttstments must be received at publication office tu 
early as Fi'xday morning to appear in next issue. 



TO INVENTORS.-Correct and lowest esti- 
mates of flrst class Manufacturers obtained, for 
Machinery, Cutlery, Brass, Iron, Steel, Plated, and Me- 
tal Goods 0/ every description, from model, sample, or 
good drawings (sample preferred). We are In the center 
of the larg-est manufacturing district In New England, 
and have extensive acquaintance and Influence. Busi- 
ness strictly confldentf a 1. Satisfaction guaranteed. Terms 
$8.00 each article. F. W. UPSON & C0« Manufactu- 
rers' Agents, 36 Bank St., Waterhury, Conn. 



ENGINES, ffood as new, Fixtures complete.— 
1-8x12 Portable (Hoadley), S500 ; 1-7x10 Portable 
(Ames), $425; and several Stationary Engines: 6—7?^— 
7K— 8— 8>4— 9— and 10 Inch cylinders. Also, 1 New 2 H. 
Upright Boiler, $110. GOODWIN & WHITE, Oil City,Pa. 



SMITH'S MANUAL — Complete Self- 
instruction in Telegraphy— also contains the largest Il- 
lustrated Catalogue of Telegraph and Electr^calBatte- 
rlesand Instruments publishedln America. Mailed, post 
paid, to any address for80c. L.G.Tillotsok&Co.,N.Y. 



HARTFORD 

STEAM BOILER 

Inspection & Insurance 

COMPANY. 

f . B. FBAnUI, T. FTB't. 1. 1. ALLEI, Fltfl 
I. B. FIEECE, iiej. 



PORTLAND CEMENT 

ROMAN & CBKNR'S. For Walks, GlBternB. Fonnda- 
tiOQB, Stables tCellare, Brldfres, BeaerrolrB. Breweries. etc. 
Remit 10 centa for Practical Treatise on Cements. 
S. L. MxvoHAHT & Co.. 76BoatbSt., New York. 



ALL THE LOFTS AND PART OF THE FIRST 

floor and basement corner Center, Canal, and Walker 
St., now occupied as a Billiard Manufactory and Sales 
Room. Power furnished, If desired. Light on all sides. 
One of the best locations In New York for Manufac- 
turing, and central for a Sales Warehouse, tor further 
nformatlon, apply to ottlce Scientific American., 



for any P:iper or 
_^_^^____^__^_^^^^_^^^^_^^^_^^^__ Magazine till yo« 
write to M. T. Kichakdson, I'ubtisher tiiid Subtcrlption Acetii, 
W Fulton St,,0r9olElTB, N.Y. A Premium tor every SubMritmr. 



DONT SUBSCRIBE 



Portland and Keene's Cement 

From the beat London Mannlactoren. Forasleby 

JAMRS BRANS, 8S BeeKman St., New York. 
A Practical Treatise on Cement famlBbed for 25 cents. 



H.W.JOHNS-' PATENT. 

' "TOs 

■>-■" MATERIALS. ^^ 



ASBESTOS ROOFINU. ASBESTOS PAINTS. 
ASBESTOS STEAM-PIPE AND BOILER 
COVERINGS. 
„. „ ASBESTOS STEAM PACKING. 
Fire-Prool Painig and CoatinKS, Crmentg for 
Steam-Jointg,AciiI & Gag Retorts, Leaky RaofSi 
dec. Root Piiint. blieathiDK and Lining Felts. 
AsbestogBoarda.Paper.Tliread, Cloth, dtc. Theae 
artlclesare readyf or uite, and can be easily ap jiied by any 
one. Send for Samples, Paipptilett, Price Lists, etc. 
H. W. JOHNS, sr Maiden l,ane, N. Y.. 
Patentee and Manufacturer. EsUbllshed i85S. 
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um an^adof Allot C^nietiniat, Iland andStll-Inkina, 
DO T»^. •. > ., „ , ^ 
■'■'—— — ^» — — - — , Save money! Do 

^rnore lulveriiaing 

for cards, labels, eavelopes, etc. Large 

for large work. Anybody can work them, 

good pastime for epare bou rs, and caa 

make money by taking In small jobe. 

?V, have much fun andmake money 

'very fast at printing cards, etc., 

Send two stamps for catalogue. 

EELBET Jk CO. Merlden, Conn 
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Machinists' Tools. 

Mzwand Impbotxs PiTTzsira. 
Bend for nerr lllnstraced catBlog 



Lathes, Planers, Drills, &ol 

NEW HAVEN RIANVFACTITRINO CO. 

Mew HaTm, Cann. 




Niagara 
Steam Pu m pWorks 

Bbtablibhh) isat. 
CHABLEB B. HABDICK, 
No 33AdKnii8Cra«t. 
RKnnKi.inf. «. 



Brayton Ready Motor. 

Itbas no boiler, is safe, economical, started by-uiy 
one In one minute, occupies small space, and kItcb ao 
unsurpassed steady, reliable power. Address 

Penna. Ready Motor Co., 

132 N. 3d St., Philadelphia, Pa. 



DCC'S IMPROVED 
PATENT ELEVATOR BUCKET, 

For Brewers, Flour Mill., Grain 
Elevators, Sugar Retlner., dkc. 

These buckets are made of the best char- 
f coal stamping Iron, and are warranted to 
outwear six of the ''o/d style buckets.^ ^ 
The cost Is about the same. Address 

T. F. ROWLAND,BrookIyn,E. D., N.T. 




MUl 



M O YB' » 



are the largest In the United Staterr Tbey make Bnrr 
Millstones, Portable Mills, Smnt Machines PacKera,Mlll 
Picks, Water Wheels, PuUefS and OearuiE, ipeclall; 
adapted to flonr mills. Send for Catalogne. 

J.T. NOYSftSON, BaSalO, N. Y. 




TheStandard-fieit Stock-finest fuiisii- 

MASUFACTUBED ONXT BY 

D. ABTHUB BBOWIT ft CO. FlsbervlIIe, N.H. 



I f\^\§f so Best SslllnKirticl. sin the World. 
k^^\^ IV One Sample n>ee, and an order M«d 
r«rl|S,00. ATKU)SONACO.,3CUntonPtao..Tl.r. 



WAR RANTED. 




ESTABLISHED 1843. 



Retail at 9 Cents per Pound. 

Face and Horn op BEST CAST STEEL. They are the 
ONLY Anvils that are WARRANTED. They are 

better than all others and much cheaper. 

1^ Send for Circular to 

FISHER & NORRIS, Trenton, N. J. 

(Sole Manufacturers in United States.) 



Biamonds.v Carbon 



si.apeu ur ^I'uue, iurntshed and set for Bonng Rocks, 
Dressing Mill Burrs, Emery Vvneeis, (irmdstoues. Hard- 
ened Steel, Calender Rollers,and for Sawing, Turning, or 
Working Stone and other hard substances ; also Glaziers' 
Diamonds. J. DICKINSON, 64 Nassau St., New York. 



IM.HPBR 
RBGULATOBS 



«*nMfll ASD LEVBBS 

BbtS X OAQB COCKS, 

MVRRILL & KEIZER, 44 BollldaT St.. Ball 



T*TrmmtV*Mm "" *owlng heat of 

Jr yrOUlOlrOrB, OTens.HotBlastPlpeB.- 
Boiler Fines, Snper-Heated Steam, Oil Stills, Ac. 

HBHHT W. BULKLKY, Sole Mannfactnrer. 

149 Broadway, New York. 



Tube Cleaners 

TIOSAI. Stbxl TtTBB Clxasxb Co., 814 E. 9th St., N. y. 



Tubes. 



Thb Na- 



S57.I 



or* AGENTS' PROFITS per week. Will prove 

. DV/ It or forfeit MOO. New articles are Just pat- 

er*ed. Samples sentfree to all. Address 

W. H. CHIDESTER. 218 Fulton St. New York. 
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PRICE ONE DOLLAR, 

Sent Post-paid, on Receipt of Price 
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LIST OF ENGR^VINQS. 



m i9i m 



I.— THE LETTER WRITER OP SEVILLE. This picture presents 
moBt forcibly tb.e contrast between Spain and our own blessed land— between education and ignorance. Imagine 
one of our AmerlcAD rlrls confiding to another tlie subject matter of a communication with a dear friend, as this 
darkbeauty seems to be doing! rier position and expression are most natural, and so too Is the attitude of the old 
scrivener, whose ear, be undoubtedly assures her, Is the grave of secrets. The other figures are life-like, and the 
whole picture Is pleasing. 

II.— THE CROSSING SWEEPER. A scene familiar enough to dwell- 
ers tn N«w York in the winter season. The faces are not common ones. The boy's Is that of one likely to make 
hU mark In the world. The lady's U full of goodness; but her attention Is absorbed by an approaching vehicle 
which shemust escape, and she does not see the earnest countenance lifted so respectfully to hers. 

III.-THE ROYAL PRINCESSES,CHILDREN OP GEORGE 

III. From the picture In the Royal Collectlou— painted by Copley, of Boston, for Qeorge IIIi— Mary. Sophia, 
Amelia. One of the most graceful and charmingly natural portrait groups anywhere to be seen. 

IV.-^THE SKEIN WINDER, a domestic scene of the old Roman time. 
An original subject, and treated in an agreeable manner. Most of oar readers will recall similar experiences. 
The poet Longfellow cites, In his "Courtship of Miles Standlsh,'* a scene of the kind, but much more romantic. 

V.-THE SPANISH SISTERS. From a painting by J. PhillipB, of the 

Royal Academy, and one of his best. The contour of faces— bright black eyes, olive complexion, costly embroi- 
dered sllKB, rich lace veils, Identify them as " Spain's dark glancing daughters." 

VI.— A REST ON THE HILL, a fine bit of unsophisticated nature. A 
young farmer's wife Is returning from town with her purchases. It Is a hot day, and she has seated herself to rest 
for a few moments on a bank under a large beech tree, not tar from her house, which Is seen in the distance. Her 
bonnet has been thrown off, and ^e and the little one are evidently having a good time. 

VII.-THE FAIR CORRESPONDENT. Washington Irving touched 
a Chord that vibrates In the consciousness of every Intelligent Individual, when he said he thought one of the Joys 
of heaven would be to receive letters by every post and never have to write a reply! Something, however, would 
depend on the writers and the nature or the letters. We think the person who Is to be favored with the conddence 
of the clear- eyed, wholesome-looking English girl before us, should reckon Indeed the first part of the proposition 
to be true, without the closing condition. 

VIII.— BARTHRAM'S DIRGE. This subject appeals to an entirely dif- 
ferent set of sympathies. Scott*s Border Minstrelsy supplied the theme. The central flgurelsthat of a younp 
nobleman shot to death bynlne brothers, wnose sister benad dishonored. He lies on a leafy bier at the footof 
the altar, attended by two of his faithful vassals. The lady whose heart he had won looks on with terror, won. 
der and grief depicted In her countenance. 

IX.— GOING TO SCHOOL. This subject needs little exposition. Shaks- 
peare's schoolboy never dies. We all remember him! The grouping In the picture Is admirable, and the different 
expressions make an entertaining study. One early bird Ismten- upon catching thelntellectaal worm; one pours 
over his book as he walks along; while some of the others enjoy themselves as they go, regardless of books or 
lessons. 

X.— PEEP-O-DAY BOYS' CABIN. The home of a guerilla freebooter. 
H6 has just returned from a night's adventure and Is sleeping, his wife meanwhile keeping watch. The composi- 
tion Is forcible, and the accessories of the picture afford opportunity for considerable study. The origin al pal nt- 
Ing Is one of Wllkle'sbest. 

XI.— THE SCANTY MEAL. A very pleasing and natural picture. The 
horses' heads are exceedingly well drawn, and we almost see the coarse bay, what there Is of It, disappear before 
our eyes In their capacious jaws. 

XII.— THE AMAZON, a portrait of Helena, fifth child of Queen Victoria, 
at about five years of age. The character Is a pretty conceit, though the comparison la rather by contrast than 
similarity. 

E^ These EngTavincrs are printed on fine toned plate paper— size 12x16 Inches— and the collec- 
tion fomiB a unique and appropriate gift. Liberal inducements to the trade. 

PHOTO-CNCRAVINQ OO. 67 Park Place, New York. 



THE T^N^ITE CO., 
STROUDSBURG. PA. 

EMERY WHEELS AND GRINDERS. 

GEO. PLACB, Gen'l Agent for N. T. city and State. 



TJOGABDtrs* PATKNT tTNIVBESAXBCCKN- 
/fei.TP'*^ MILLS— For grinding Bones, Ores, Sand, Old 
CroclbleB. Fire Clay, Giunoa, Oil Cake, Feed, Com , 
o.i"?..*^? Jp"'"' Tobacco, Snnlt, Sugar, Salts, Koote 
Bplcet, Coffee, Gocoanut, Flaxseed, Asbestos, Mica 
etc., and whatever cannot be ground by other mills 

JOHN W. THOMSON, successor to JAMBS BoeAB- 
DPB, comer Of White and Him Sti., New VorK. 
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ReliefPlatesinHardTypy^etal 




h MANUFACTUR ERS Ihnu^bout tlii eonby. 



I^ttiq br Nnr Uhutnled QrcuJar. ?!«« iq where joii mw (Ui. 



pUNGHI^O e.^£^dr«B"TpHE^^ftLEs 

DROP PHESSES. Midolstowx, Coztzt 



For the Best and Cheap- 

.jt. address THE STILES 
& PARKER PRESS CO. 



N"ow Ready. 



ILLUSTRATED 

OF THE 



HISTORY 



Centennial Exhibitionof 187& 

The full History and Progress of the Exhibition, Maps 
of the Grounjs, EoRravlnKS of the Buildings, and ac- 
counts of all the most notable ScleDtlflc and Mechanical 
ohjects, profusely Illustrated with engravings, are given 
Id the Scientific American Suppleqient for The year 
1876. This work consists of Two Larre Volumes. 
comprising over 800 quarto pages, equal In quantity of 
reading matter to over seven thousand ordinary book 
pages. The space devoted to the great INTEIiNA- 
TIONAL EXHlBITIONls very extensive, and probably 
forms the most complete and full history of toe affair 
that can be obtained. The illustrations pertaining to the 
Exhibition are more than 450 tn number. A copious 
Spectal Index of all matters relating to the Exhibition Is 
laven. Those who desire to possess a complete and 
splendid lUuBtrated Record of the Centennial Exposi- 
tion, should have the' Scientific American Supplement 
for 1816. 

In addition to this splendid Blstory of the Centennial Ex- 
hibition, the Scientific American Supplement for 1876 
contains avastamouLt of other matter of great value 
f orref erence and preservation. It presents to the reader, 
in attractive form, full accountsof the Advances made 
durli'g the year in all the chief departments of Science 
and the Useful Arts, covering the progress In Chemistry 
and Metallurgy. Mechanlcsand Engineering, Electricity, 
Light, Heat, Sound. Architecture Photography, Tech- 
nology, Plsclcuitnre, Agriculture, Botany, Horticulture, 
Rural and Household Economy, Materia Medica. Hygi- 
ene, Natural History, Zoology, Microscopy. Meteor- 
ology, Terrestrial Physics, Geography, Geology, Mine- 
ralogy, Astronomy. The whole illustrated by over Ttco 
Thounand Six Hundred Engravings. The wide scope 
of this splendid work. Its surprising variety of contents, 
its wealth of illustration, render It the most valuable 
contribution to scientific literature extant, while in price 
it Is probably the most economical. 

The Scientific American Supplement for 1876, com- 
plete, is supplied, stitched In paper, at the low price of 
|5. Strongly bound both volumes In oiie hook, |6.M. 
Bound in two separate books, |4each, or $8forthe two. 
Bold at the leading Bookstores and News Ottlces, and by 

MUNN A. CO., Publishers, 

37 Park Row, New York. 

N". B. Wesupply the Scientific American and Sup- 
plement for 16<7to subscribers, at the combined rate of 
|7forthe two papers, we paying postage. Anyperson 
who has already subpcrlbed to the Scientific American 
for 1877 may obtain either the Supplement for 1876 com- 

Slete, or for 1877, as preferred, by remitting to ns the 
Iff erence between $7 and t^e amount already paid on 
his subscription for Scientific American. 

ML'NN & CO., Publishers. 



ROCK DRILLING MACHINES 

AIR COMPr'eSSORS. 

MANurACTUREDBT BuR LEIChRoCkDrIIL C . 
SFND FOR PAMPHLET. FITCHBURG MASS 



PBKFBCT 

NEWSPAPER FILE. 

:o: 

The Koch Patent File, for preserving newspapers, 
magazines ( and pampbleta, has been recently Improved 
and price reduced; Subscribers to the Soibntifio am- 
BBXCAx and ScisNTiFio American Supplement can be 
supplied for the low price of tl.50 by mall, or K1.25 at the 
offlce of this paper. Heavy board sides: inscription 
.»• SCIENTIFIC AMERICAN," in gilt. Necessary for 
every one who wishes to preserve the paper. 

Address 

KVNN ft CO., 



HOH-COKBUBTIBLS BTEAIf BOILEB * PIPS 

COVERINO' 

WITH "AIR SPACE" iiuprovehient. 

Sbtci 10 to 20 per cent. CBALMBH8 SFBNCB Cu., 
root K. nil St.. s.y.-.yxtiTH. '2n>)8t..8t. Loau, ho. 




Tbe lacL tUul. lUit .uutliuk 111.0 iki pei wcm ^rcuber 

dtrengtb, a finer finish, and Is truer to gage, than anv 
other In use, renders It undoubtedly the most economical. 
We are also the sole manufacturers of tbe CELBBaATBi> 
GoLiiUrs' Pat. CotTFLise, and furnish Pulleys, Hangers, 
etc. , of the most approved styles. Price list mailed on 
sppUcatlOB to JON£S & LAUGHLINB, 

,,. . Try Street, 2nd and 3rd AvenHes, Pittsburgh. Pa. 
1W6. Canamtreet. Cblcago, 111., and Mllwaukle, Wla. 
^r~Btocks of this shafting in store and tor sale by 
FULLEB. DAKA, ft FITZ, Boston, Mass 
own. FLACK * on . w Citamhen St.. K. Y. 



IMPORTANT FOR ALL CORPORATIONS AND 
MASF'G. CONCERNS.— Bnerk'B Watchman's 
Time Detector, capable of accurately controlling the 
motion of a watchman or patrolman at the different sta- 
tions of his beat. Send for circular. 
i. E. BUEKK, P. O. Box 979, Boston, Mass. 
N.B.— Tbe suit against Imhaeuser& Co., of New xorK, 
was decided tn my favor, June 10, 1874. Another suit 
has been decided against them, and a flne assessed, Nov. 
llth, 1816, for selling, contrary to the order of the court. 
Persons selling or using clocks infringing on my patent 
win be sued. 
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